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ADVERTISEMENT. 


| HE Committee appointed by the Royal Society 
to direct the publication of the Philaſophicul 
Tranſactions, take this opportunity to acquaint the 
public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in ſeveral for- 
mer Tranſaclions, that the printing of them was al- 
ways, from time to time, the ſingle act of the re- 
ſpective Secretaries, till the Forty-ſeventh Volume. 
And this information was thought the more neceſſary, 
not only as it has been the common opinion, that they 
were publiſhed by the authority, and under the di- 
rection, of the Society itſelf ; but alfo, becauſe ſeveral 
authors, both at home and abroad, have in their writ- 
ings called them the Tranſactions of the Royal Society. 
Whereas in truth the Society, as a body, never did 
intereſt themſelves any further in their publication, 
than by occaſionally recommending the revival of 
them to ſome of their ſecretaries, when, from the par- 
ticular circumſtances of their affairs, the Tranſactions 
had happened for any length of time to be intermitted. 
And this ſeems principally to have been done with a 
view to fatisfy the public, that their uſual meetings 
were then continued for the improvement of know- 
ledge, and benefit of mankind, the great ends of their 
firſt inſtitution by the Royal Charters, and which they 
have ever ſince ſteadily purſued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought adviſeable, that a Committee of their Mem- 
bers ſhould be appointed to reconſider the papers read 
before them, and ſelect out of them ſuch, as they 
a 2 ſhould 
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ſhould judge moſt proper for publication in the future 
Tranſactions; which was accordingly done upon the 
26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance or ſingu- 
larity of the ſubjects, or the advantageous manner of 
treating them ; without pretending to anſwer for the 
certainty of the facts, or propriety of the reaſonings, 
contained in the ſeveral papers ſo publiſhed, which 
muſt ſtill reſt on the credit or judgment of their re- 
ſpective authors. | 

It is likewiſe neceſſary on this occaſion to remark, 
that it is an eſtabliſhed rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any ſubject, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propoſed from the chair, to be 
given to the authors of ſuch papers, as are read at 
their accuſtomed meetings, or to the perſons, through 
whoſe hands they receive them, are to be conſidered 
in no other light, than as a matter of civility, in re- 
turn for the reſpect ſhewn to the Society by thoſe 
communications. The like alſo is to be ſaid with 
regard to the ſeveral projects, inventions, and curio- 


| fities of various kinds, which are often exhibited to 


the Society ; the authors whereof, or thoſe who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheſt applauſe and approbation. 
And therefore it is hoped, that no regard will here- 
atter be paid to ſuch reports, and public notices ; 
which in ſome inftances have been too lightly cre- 
dited, to the dithonour of the Society. 
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I. An Account of the Eruption of Mount 
Veſuvius, in 1767 : In à Letter to the 
Earl of Morton, Prefident of the Royal 

Society, from the Honourable William 

Hamilton, His Majeſty's Envoy Extra- 

ordinary at Naples. 


Naples, December 29, 1767. 
My Lord, 


Read Feb. 11, 
1768. 


HE favourable reception, which my 

account of laſt year's exuption of 
Mount Veſuvius met with from your Lordſhip, the 
approbation which the Royal Society was pleaſed to 


ſhew, by having ordered the fame to be printed in 
Vol. LVIII. B their 


[ 2.) 

their Philoſophical Tranſactions, and your Lordſhip's 
commands in your letter of the 3d inſtant, encourage 
me to trouble you with a plain narrative of what 
came immediately under my obfervation during the 
late violent eruption, which began October 19, 1767, 
and is reckoned to be the 27th ſince that, which, 
in the time of Titus, deſtroyed Herculaneum and 
Pompeu. 

The eruption of 1766 continued in ſome degree 
till the 1oth of December, about nine months in all, 
yet in that ſpace of time the moutain did not caſt 
up a third of the quantity of lava, which it diſgorged 
in only ſeven days, the term of this laſt eruption. 
On the 15th of December, laſt year, within the 
ancient crater of Mount Veſuvius, and about twenty 
feet deep, there was a cruſt, which formed a plain, 
not unlike the ſolfaterra in miniature; in the midſt 
of this plain was a little mountain, whoſe top did 
not riſe ſo high as the rim of the ancient crater. 
I went into this plain, and up the little mountain, 
which was perforated, and ſerved as the principal 
chimney to the volcano ; when I threw down large 
ſtones, I could hear that they met with many ob- 
ſtructions in their way, and could count a hundred 
moderately before they reached the bottom. 

Veſuvius was quiet till March 1767, when it be- 
gan to throw up ſtones, from time to time; in April 
the throws were more frequent, and at night fire was 
viſible on the top of the mountain; or, more pro- 
perly ſpeaking, the ſmoak, which hung over the 
crater, was tinged by the reflection of the fire 
within the volcano. Theſe repeated throws of cin- 
ders, aſhes, and pumice ſtones, encreaſed the little 
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mountain ſo much, that in May its top was viſible 

above the rim of the ancient crater, The 7th 
of Auguſt there iſſued a ſmall ſtream of lava, from 
a breach in the fide of this little mountain, which 
gradually filled the valley between it and the ancient 
crater ; ſo that the 12th of September the lava over- 
flowed the ancient crater, and took its courſe down 
the ſides of the great mountain ; by this time, the 
throws were much more frequent, and the red hot 
ſtones went ſo high as to take up ten ſeconds in their 
fall. Padre Torre, a great obſerver of Mount Ve- 
ſuvius, ſays they went up a bove 1000 feet. 

The 15th of October, the height of the little 
mountain (formed in about eight months) was mea- 
ſured by Don Andrea Pigonati, a very ingenious 
young man in his Sicilian majeſty's ſervice, who 
aſſured me that its height was 185 French feet. 

From my villa, fituated between Herculaneum 
and Pompeii, near the convent of the Calmaldoleſe 
(marked 7 in the incloſed Plan I.), I had watched 
the growing of this little mountain, and by taking 
drawings of it from time to time, I could perceive 
its increaſe moſt minutely ; I make no doubt but that 
the whole of Mount Veſuvius has been formed in 
the ſame manner; and as theſe obſervations ſeem to 
me to account for the various irregular ſtrata, which 
are met with in the neighbourhood of volcanos, I 
have ventured to encloſe for your Lordſhip's inſpection 
a Copy of the abovementioned drawings. 

The lava continued to run over the ancient 
Crater in ſmall ſtreams, ſometimes on one fide, and 
ſome times on another, till the 18th of October, 


when I took particular notice that there was not the 
B 2 leaſt 


[4] 
leaſt lava to be ſeen, owing, I imagine, to its being 
employed in forcing its way towards the place where 
it burſt out the following day. As I had, contrary 
to the opinion of moſt people here, foretold the 
approaching eruption *, and had obſerved a great 
fermentation in the mountain after the heavy rains, 
which fell the 13th and 14th of October, I was 
not ſurpriſed on the 19th following, at ſeven of the 
clock in the morning, to perceive from my villa 
every ſymptom of the eruption being juſt at hand. 
From the top of the little mountain ifſued a thick black 
ſmoak, ſo thick that it ſeemed to have difficulty in 
forcing its way out; cloud after cloud mounted with 
a haſty ſpiral motion, and every minute a volley of 
great ſtones were ſhot up to an immenſe height in 
the midſt of theſe clouds; by degrees, the ſmoak took 
the exact ſhape of a huge pine tree, ſuch as Pliny 
the younger . deſcribed in his letter to Tacitus, where 


he gives an account of the fatal eruption in which 


his uncle periſhed *, This column of black ſmoak, 


This plainly appears from the following extract of a letter, 
from the ſame gentleman to the preſident, dated Naples, Octo- 
ber 6, 1767. Mount Veſuvius is preparing for another 
eruption, or rather a fecond part of the laſt, as it has never 
been quiet ſince the beginning of the year 1765. The lava 
already runs over the crater ; and by the quantity of ſtones 
and aſhes, the montagnola has almoſt filled the crater, and 
has riſen at leaſt 80 feet within theſe laſt three months.” 

d Theſe are his words. Nubes (incertum procul intuenti- 
bus ex quo monte Veſuvium fuiſſe poſtea cognitum eſt) orie- 
batur, cujus ſimilitudinem & forwam, non alia magis arbor, 
quam pinus expreſſerit. Nam longiffimo veluti trunco elata 
in altum, quibuſdam ramis diffundebatur, credo quia recenti 
ſpiritu evecta, dein ſeneſcente eo deſtituta, aut etiam pondere 
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after having mounted an extraordinary height, bent 
with the wind towards Caprea, and actually reached 
over that iſland, which is not leſs than 28 miles 
from Veſuvius. 

I warned my family not to be alarmed, as I ex- 
pected there would be an earthquake at the moment 
of the lava's burſting out ; but before eight of the 
clock in the morning I perceived that the mountain 
had opened a mouth, without noiſe, about 100 yards 
lower than the ancient crater, on the fide towards 
the Monte di Somma; and I plainly perceived, by a 
white ſmoak, which always accompanies the lava, 
that it had forced its way out: as ſoon as it had vent, 
the ſmoak no longer came out with that violence 


from the top. As I imagined that there would be 


no danger in approaching the mountain when the 
lava had vent, 1 went up immediately, accompanied 
by one peaſant only. I paſſed the hermitage (3. 
in Plan I.), and proceeded as far as the ſpot marked 
( x ), in the valley between the mountain of Somma 
and that of Veſuvius, which is called Atrio di Cavallo. 
I was making my obſervations upon the lava, which 
had already, from the ſpot (E) where it firſt broke 
out, reached the valley, when, on a ſudden, about 
noon, I heard a violent noiſe within the mountain, 
and at the ſpot (C) about a quarter of a mile off the 
place where I ſtood, the mountain ſplit ; and, with 
much noiſe, from this new mouth a fountain of li- 
quid fire ſhot up many feet high, and then like a 
torrent rolled on directly towards us. The earth ſhook 
at the ſame time, that a volley of pumice ſtones fell 


thick upon us; in an inſtant, clouds of black ſmoak 


and aſhes cauſed almoſt a total darkneſs ; the explo- 
ſions 
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ſions from the top of the mountain were much 
louder than any thunder J ever heard, and the ſmell 


of the ſulphur was very offenſive. My guide alarm- 
ed took to his heels; and I muſt confeſs that I 
was not at my eaſe. I followed cloſe, and we ran 
near three miles without ſtopping ; as the earth con- 
tinued to ſhake under our feet, I was apprehenſive of 
the opening of a freſh mouth, which might have 
cut off our retreat. I alſo feared that the violent 
exploſions would detach ſome of the rocks off 
the mountain of Somma, under which we were 
obliged to paſs ; beſides, the pumice-ſtones, falling 
upon us like hail, were of ſuch a ſize as to cauſe a 
diſagreeable ſenſation upon the part where they fell. 
After having taken breath, as the earth ſtill trembled 
greatly, I thought it moſt prudent to leave the 


mountain, and return to my villa, where I found 


my family in a great alarm at the continual and 
violent exploſions of the volcano, which ſhook our 
houſe to its very foundation, the doors and windows 
ſwinging upon their hinges. About two of the 
clock in the afternoon another lava forced its way out 
of the ſame place from whence came the lava laſt year, 
at the ſpot marked B (in Plan II.), fo that the con- 
flagration was ſoon as great on this fide of the moun- 
tain as on the other, which I had juſt left. 
The noiſe and ſmell of ſulphur encreaſing, we 
removed from our villa to Naples; and I thought 
proper, as I paſſed by Portici, to inform the court 
of what I had ſeen; and humbly offered it as my 
opinion, that his Sicilian majeſty ſhould leave the 
neighbourhood of the threatening mountain. How- 
ever, the court did not leave Portici till about twelve 
of the clock, when the lava had reached as far as 
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(4. in Plan. I.) I obſerved, in my way to Naples, 
which was 1n leſs than two hours after I had leſt the 
mountain, that the lava had actually covered three 
miles of the very road through which we had re- 
treated. It is aſtoniſhing that it ſhould have run fo 
faſt; as I have fince ſeen, that the river of lava, in 
the Atrio di Cavallo, was 60 and 70 feet deep, and 
in ſome places near two miles broad. When his 
Sicilian majeſty quitted Portici, the noiſe was greatly 
increaſed, and the confuſion of the air from the ex- 
ploſions was ſo violent, that, in the king's palace, 
doors and windows were forced open, and even one 
door there, which was locked, was nevertheleſs burſt 
open. At Naples, the fame night, many windows 
and doors flew open; in my houſe, which is not on 
the ſide of the town next Veſuvius, I tried the ex- 
periment of unbolting my windows, when they flew 
wide open upon every exploſion of the mountain: 
Beſides theſe exploſions, which were very frequent, 
there was a continued ſubterraneous and violent 
rumbling noiſe, which laſted this night about five 
hours. I have imagined that this extraordinary noiſe 
might be owing to the lava in the bowels of the 
mountain having met with a depoſition of rain wa- 
ter, and that the conflict between the fire and the 
water may, in ſome meaſure, account for fo ex- 
traordinary a crackling and hiſſing noiſe. Padre 
Torre, who has wrote ſo much and ſo well upon the 
ſubject of Mount Veſuvius, is alſo of my opinion; 
and indeed it is natural to imagine, that there may 
be rain water lodged in many of the caverns of the 
mountain, as, in the great eruption of Mount Velſu- 
vius in 1663, it is well atteſted, that ſeveral towns, 
among 
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among which Portici and Torre del Greco, were 


deſtroyed by a torrent of boiling water having burſt 
out of the mountain with the lava, by which 
thouſands of lives were loſt. About four years ago, 
Mount Etna in Sicily threw up hot water alſo, 
during an eruption. 

The confuſion at Naple this night cannot be de- 
ſcribed; his Sicilian majeſty's haſty retreat from 
Portici added to the alarm; all the churches were 
opened and filled, the ſtreets were thronged with 
proceſſions of ſaints ; but I ſhall avoid entering upon 
a deſcription of the various ceremonies that were 
performed in this capital, to quell the fury of the 
turbulent mountain. | 
Tueſday the 2oth, it was impoſſible to judge of 
the ſituation of Veſuvius, on account of the ſmoak 
and aſhes which covered it entirely, and ſpread over 
Naples alſo, the fun appearing as through a thick 
London fog, or a ſmoaked glaſs ; ſmall aſhes fell all 
this day at Naples. The lavas on both fides of the 
mountain ran violently; but there was little or no 
noiſe till about nine o'clock at night, when the 
ſame uncommon rumbling began again, accompanied 
with exploſions as before, which laſted about four 
hours; it ſeemed as if the mountain would ſplit in 
pieces; and, indeed, it opened this night almoſt 
from the ſpot E to C (in Plan I.). The incloſed 
plans were taken upon the ſpot at this time, when 
the lava's were at their height; and I do not think 
them exaggerated. The Pariſian barometer was, as 
yeiterday, at 27. 9, and Fahrenheit's thermometer 
at 70 degrees; whereas, for ſome days preceding the 


eruption, it had beeen at 65 and 66. During the 
| contuſion 
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confuſion of this night the priſoners in the publick 
jail attempted to eſcape, having wounded the jailer, 
but were prevented by the troops. The mob alfo 
ſet fire to the cardinal archbiſhop's gate, becauſe he 
refuſed to bring out the relicks of Saint Januarius. 

Wedneſday 21ſt was more quiet than the pre- 
ceding days, though the lavas ran briſkly. Portici 
was once in ſome danger, had not the lava taken a 
different courſe, when it was only a mile and a balf 
from it ; towards night the lava flackened. 

Thurſday 22d, about ten of the clock in the 
morning, the ſame thundering noiſe began again, 
but with more violence than the preceding days; the 
oldeſt men declared they had never heard the like, 
and, indeed, it was very alarming ; we were in ex- 
pectation every moment of ſome dire calamity. The 
aſhes, or rather ſmall cinders, ſhowered down ſo 
taſt, that the people in the ſtreets were obliged to 
uſe umbrellas, er flap their hats, theſe aſhes being 
very offenſive to the eyes. The tops of the houſes, 
and the balconies, were covered above an inch thick 
with theſe cinders. Ships at ſea, twenty leagues from 
Naples, were alſo covered with them, to the great 
aſtoniſhment of the ſailors. In the midſt of theſe 
horrors, the mob growing tumultuous and impatient, 
obliged the cardinal to bring out the head of Saint 
Januarius, and go with it in proceſſion to the Ponte 
Maddalena, at the extremity of Naples, towards 
Veſuvius ; and it is well atteſted here, that the 
eruption ceaſed the moment the Saint came in fight 
of the mountain ; it is true the noiſe ceaſed about 


that time, after having laſted five hours, as it had 
done the preceding days. 
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Friday 23d, the lavas ſtill ran, and the mountain 
continued to throw up quantities of ſtones from its 
crater; there was no noiſe heard at Naples this day, 
and but little aſhes fell there. 

Saturday 24th, the lava ceaſed running ; the ex- 
tent of the lava, from the ſpot C (Plan I.), where I 
ſaw it break out, to its extremity F, where it ſur- 
rounded the chapel of Saint Vito, is above fix miles. 
In the Atrio di Cavallo, and in a deep valley, that 
lies between Veſuvius (1.), and the hermitage 
(3.), the lava is in ſome places near two miles 
broad, and in moſt places from 60 to 70 feet deep; 
at ( 4.) the lava ran down a hollow way, called 
Fofla grande, made by the currents of rain water; it 
is not leſs than 200 feet deep, and 100 broad; yet 
the lava in one place has filled it up. I could not 
have believed that fo great a quantity of matter could 
have been thrown out in fo ſhort a time, if I had 
not ſince examined the whole courſe of the lava my- 
ſelf. This great compact body will certainly retain 
ſome heat many months; at this time, much rain 
having fallen for ſome days paſt, the lava ſmoaks, as 
if it ran a-freth: and about ten days ago, when I - 
was .up the mountain with Lord Stormont, we 
thruſt ſticks into the crevices of the lava, which took 
fire immediately: But to proceed with my journal. 

The 24th Veſuvius continued to throw up ſtones 
as on the preceding days; during the whole of this 
eruption it had differed in this circumſtance from the 
eruption of 1766, when no ſtones were thrown out 
of the crater from the moment the lava ran freely. 

Sunday 25th, ſmall aſhes fell all day at Naples; 
they iſſued from the crater of the volcano, and formed 
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a vaſt column, as black as the mountain itſelf, ſo 
that the ſhadow of it was marked out on the ſurface 
of the ſea; continual flaſhes of forked, or zig-zag 
lightning ſhot from this black column, the thunder 
of which was heard in the neighbourhood of the 
mountain, but not at Naples; there were no clouds 
in the ſky at this time, except thoſe of ſmoak iſſuing 
from the crater of Veſuvius. I was much pleaſed 
with this phænomenon, which I had not ſeen before 
in that perfection. 

Monday 26th, the ſmoak continued, but not ſo 
thick, neither were there any flaſhes of the mountain 
lightning. As no lava has appeared after this column 
of black ſmoak, which muſt have been occaſioned 
by ſome inward operation of fire, I am apt to think 
that the lava, which ſhould naturally have followed 
this ſymptom, has broke its way into ſome deeper 
cavern, where it is filently brooding future miſchief ; 
and I ſhall be much miſtaken if it does not break out 
a few months hence. 

Tueſday 27th, no more black ſmoak, nor any 
ſigns of eruption. 

Thus, My Lord, I have had the honor of giving 
your Lordſhip a faithful narrative of my obſervations 
during this eruption, which 1s univerſally allowed to 
have been the moſt violent of this century ; and I 
ſhall be happy if it ſhould meet with your approba- 
tion, and that of the Royal Society, if your Lord- 
ſhip ſhould think it worthy of being communicated 
to ſo reſpectable a body. 

I have juſt ſent a preſent to the Britiſh Muſeum 
of a compleat collection of every ſort of matter pro- 
duced by Mount Veſuvius, which I have been col- 
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jecting with ſome pains for theſe three years paſt ; 


and it will be a great ſatisfaction to me if, by the 


means of this collection, ſome of my countrymen, 
learned in natural hiſtory, may be enabled to make 
ſome uſeful diſcoveries relative to volcanos . 

I have alſo accompanied that collection with a 
current of lava from Mount Veſuvius; it is painted 
with tranſparent colours, and, when lighted up with 
lamps behind it, gives. a much better idea of Veſu- 
vius, than is poſſible to be given by any other fort of 


painting. 
I have the honor to be, 


My Lord, 
Your Lordſhip's 
moſt obedient, 


and moſt humble ſervant, 
William Hamilton. 


© « Tam well convinced, by this collection, that many vari- 
% egated marbles, and many precious ſtones, are the produce 
of volcanos; and that there have been volcanos in many parts 
« of the world, where at preſent there are no traces of them 
«© viſtble.” This is taken from a prior letter of Mr. Hamilton, 
to the Preſident, dated April 7, 1767. 
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A. Crater of Mount Veſuvius. 

B. Mouth from whence came the lava of 1766; 
and which opened afreſh, October 19, 1767, 
and produced the conflagration repreſented 
in Plan II. 

C. The mouth which opened at 12 o'clock, Oc- 

+ * tober 19, 1767, whilſt I was at the ſpot 
marked x; from thence came all the lava 
repreſented in Plan I. 

The lava. 

Mouth from whence the lava flowed at eight 
o'clock, October 19, when the eruption be- 

| gan firſt. 

a F. Chapel of Saint Vito ſurrounded with lava. 


1. Veſuvius. 

2. Mountain of Somma. 

3. Hermitage, between which and Veſuvius there 

is a deep valley two miles broad. 

4. The Foſſa Grande. 

5. His Sicilian Majeſty's Palace at Portici. 
6. Church of Pugliano. 
7 
8 


7. Calmaldoleſe Convent, near which i is my Villa, 
. Saint Tori, 
9. Barra. 


10. Spot, under which lies Herculaneum. 
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PLATE Ul. 


A. Crater of Veſuvius. 

B. Mouth, from whence came the lava of 1766, 
and which opened afreſh at two o'clock, 
October 19, 1767, and cauſed the confla- 
gration on this fide of the mountain. 

C. Mouth which opened at 12 O clock, October 
19, 1767, whilſt I was at the ſpot x, and 
which produced all the lava repreſented in 
Plan I. 
D. Rivulets of lava, which flowed from the crater, 
and united with the great river E. 
F. Extremities of the lava, about five miles 
from B. 


Mountain of Somma. 
2. Mount Veſuvius. 


Montagna di n. 
4. Trecaſe. 


Oratorio di Boſco. 
6. Ottaiano. 


PLATE III. 


Views of the gradual increaſe of the little mountain 
Within the ancient crater; and of the preſent 
ſhape of Mount Veſuvius. 
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Reccived November 26, 1767. 

II. Extra# of a Letter, dated Vienna April 
4, 1767, from Father Joſeph Lieſganig, 
Feſuit, to Dr. Bevis, F. R. S. containing 
a ſhort Account of the Meaſurement of Three 


Degrees of Latitude under the Meridian of 


Vienna. 
Read Feb. P OST paucas ſeptimanas prelo com- 


8 mittam opuſculum meum de di- 
menſione trium fere graduum meridiani noſtri, Augu- 
ſtæ noſtræ juſſu a me ſuſcepta. Continetur arcus totus 
quem dimenſus ſum, inter pagum Sobieſchiz (Brunna, 
Moraviæ urbe, 3“ borealiorem) ac inter Varaſdinum 
Croatiæ. Arcum terreſtrem definivi 22 triangulis 
fat magnis, fi ea demam, quæ duas bales (quarum 
quævis 6000 hexapedarum Pariſinarum ſuperat) cum 
triangulorum ſerie connectunt. Arcus cœleſtis am- 
plitudinem determinavi per obſervationes plurium 
fixarum, quas feci ſectore decem pedum, non in ex- 
tremis duntaxat arcùs mei, loeis Sobieſchizii videlicet 
et Varaſdini, verum etiam Brunnæ, Viennæ, et 
Græcii, Styriæ metropoli: quo magnitudinem unius 
gradũs, tum ex arcu toto, tum ex interjectis partiali- 
bus arcubus deducere liceret. Nec imprudenter id 
a me actum eſſe eventus docuit: nam gradum inter 
Viennam et Græcium interceptum 186 hexapedas 
Parifinas minorem reperi eo, qui Vienna Brunnam, 
Boream verſus porrigitur, Varaſdinenſem fere 300 
hexapedis Brunnenſi majorem. Inſignem hanc dif- 
ferentiam attractioni ingentium Styriæ ſuperioris ac in- 
ferioris montium, quibus Græcium ſubjicitur, tri- 
buendam eſſe oſtendam. AdjeCta pagina compendie 
totius laboris ac opuſculi mei ſummam exhibet. 
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Arcus Meridiani Ccleſtis. 


5 Dracon |y Dracon.] Cycni. e Cyeni. Capra, O Aurigæ. Medium. 
Inter Sobieſchiz, et Brunnam 3 35.80 wn _ 2 - —— dl. 3 35 8[x 
et Viennam 12 29,½— - — 1 2 27,801 2 29,002 
et Græcium- 2 10 5443 — | 2 10 55.5]2 10 55,013 
et Varaſdin. — — — 2 56 457 
Inter Brunnam et Viennamo 58 53,20 58 53,6 — — 0 58 534514 
et Grecium|2 7 18,1]2 7 18,: — | — 2 7 138, 305 
Inter Viennam et Gracium|: 8 24,9] 8 24,7 — —[1 8 28, cf 8 25, 806 
vel 8 24,807 
et Varaſdin. — n, 17,918 
Inter Græcium et Varaſdin.— 5 © 45 50,5l0 45 45.90 45 50,111 45 49,010 45 49.909 
| 8 Amplit. Diſtantia JEx ſerie | Magnitudo unius Gradus, 
rcus cœ- ¶parallelo- triangu- Hex. Hex. Red. ad li- 
eſtis. rum. lorum. Vienn. Pariſ. bell. maris. 
Inter Sobieſchiz et Varaſdin. 2 56 4581172808, 1]|— 5865 7,5 67070, 8 57077, 4 
Inter Sobieſchiz ct Viennamlt 2 29,0 61094,0 I. 58665.9 57088,0 5708 5,6 
61090, II. 58662,7 57084, 9 57082, 5 
— 61088,8 III. 58660, 9 57083, 57080, 7 
Inter Brunnam et Viennamſo 58 53,5 57588,5 |————{58672,3 7094, 2 57091, 8 
— — Medium 5866 54 5708), 5 57085, 1 
Inter Viennam et Græciumſt 8 25,8 66681,8 |— 58467, 2 56894 6 50892, 2 
vel t 8 24,8 5848 1,4 55998, 5 56906, 1 
a 
; Medium [58474,3 150901,5 [|50299,1 
inter Græcium et Varaſdin.lo 45 49,91 450323 58953,5 1573079 [5730555 
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III. An Eſay on the Force of Percuſſion, 
by William Richardſon, M. D. commu- 


nicated by William Heberden, M. D. 
F. R. . 


Read Feb. 18, 
1768. 


HEN we conſider the extraor- 
dinary advancement in natural 
philoſophy, from the ſurpriſing diſcoveries of the 
great Sir Iſaac Newton, and other ingenious men, 
who have followed his example; it may afford mat- 
ter of the greateſt wonder, to find the moſt acute 
philoſophers ſtill contending, whether the force of 
percuſſion be in proportion to the velocity of bodies 
in motion, or the ſquares of thoſe velocities. 

Sentiments ſo oppoſite in their nature, and fo 
ſtrongly ſupported by their reſpective advocates, may 
well make a cautious perſon ſuſpect, that nothing is 
to be diſcovered. with certainty in the operations of 
nature. In which opinion he may be the more con- 
firmed from this conſideration, that the preſent 
diſpute is not about objects far removed from our 
obſervation, but ſuch actions of bodies as do con- 
ſtantly occur to our ſenſes, and which without dif- 
ficulty may be reduced to experiment. 

What then can be the reaſon, after ſuch variety 
of experiments have been made, why this matter is 


not, before this time, brought to a deciſion? The 
Vor, LVIII. D fault 


E 


fault cannot be in the experiments themſelves, the 
chief of which have been often repeated, and that 
in the moſt accurate manner: it muſt, therefore, be 
in the uſe which has been made of them, in the 
groundleſs inferences which have been drawn from 
them. 

Thoſe who have wrote beſt on this ſubjet (whe- 
ther in ſupport of the velocities, or the ſquares of 
velocities) ſeem to me to have inferred more from 
the principle they maintain than whit they bring 
ſufficient arguments to juſtify ; by which means they 
blend truth with error, and the more they endeavour 
to illuſtrate their reſpective doctrines, the more they 
render them perplexed and confuſed, For the truth 
of what I have advanced, I appeal to the two fol- 
lowing inſtances. 

Thoſe who maintain that the force of percuſſion 
is as the velocity of the ſtriking bodies, when they 
account for the impreſſions made in ſoft bodies (which 
are found, by experiment, to be as the ſquares of 
the velocities), inform us, that the time ought to 
be taken into the account; which being as the 
velocity of the impinging body, the impreſſion will 
of courſe: be as the time into the velocity, or (which 
is the ſame thing) as the ſquare of the velocity. 

But this, in my mind, is to aſſert more than what 
can be clearly demonſtrated : for as action and re- 
action are equal, the more forcibly one body acts 
upon another, the greater muſt be the reſiſtance it 
meets with; and whatever be the time of its acting, 


ſuppoſing its force to be given, the effect produced 
muſt ſtill remain the ſame. 
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To which I muſt further add, that ſome of the 
moſt learned and zealous advocates for time being 
taken into the account, have not agreed among 
themſelves whether it be in a dire& or reciprocal 
proportion of the velocity“. 

Thoſe who, on the contrary, inſiſt that the force 
of percuſſion is in proportion to the ſquares of the 
velocity, finding from experiment that in ſoft bodies 
the velocity after percuſſion falls ſhort of this 
eſtimate, would make us believe, that in com- 
preſſing the parts of thoſe bodies, a certain degree 
of force muſt neceſſarily be loſt, which, being added 
to what remains after percuſſion, will ſufficiently 
confirm the truth of their doctrine. 

To this I reply, that the parts of ſoft bodies are, 
indeed, removed out of their places by the ſtroke, 
and that ſome motion is loſt in the impinging body, 
being communicated to the parts of the ſoft body 
it ſtrikes upon ; but theſe parts cannot loſe their mo- 
tion any other way, than by communicating it to 
other parts, or by the force accruing to the whole 
body. . 

How then are theſe different effects to be accounted 
for, and in what manner are they to be deduced from 
the ſame cauſe ? This diverſity of appearances, I have 
for ſome time ſuſpected, might proceed from the 
nature of coheſion: that while the force of percuſſion 
produced an effect on the whole maſs of matter 
which receives the ſtroke, in proportion to the 
velocity of the impinging body; it might, at the 


Dr. Pemberton, Philoſophical Tranſactions, N* 37 1. p. 57- 
Dr. Clarke, Philoſophical Tranſactions, N* 401. p. 382. 


2 ſame 


20 
ſame time, in ſeparating the cohering parts from each 
other, produce an effect in proportion to the ſquare 
of the velocity. 
Into which way of thinking I was firſt led from 
the following obſervations ; that a chord, which 
would bear a very ſtrong pull, might eafily be broken 


by giving it a ſudden jerk; as alſo that the weight of 
a hammer did not contribute ſo much in driving 
a nail, as the quickneſs of the motion given it by 
the driver. 
In order to make a further diſcovery, whether or 
no this my ſuppoſition was really founded in nature; 
I determined firſt to make experiments on ſuch ſoft 
bodies as have a conſiderable degree of cohefion ; 
and then to try thoſe bodies, when dried and re- 
duced to powder, and by that means deprived of 
their coheſion ; which experiments, when compared 
with each other, would, I flattered myſelf, give me 
an infight into this intricate affair, and at the ſame 
time diſcloſe that beautiful fimplicity, which nature 
obſerves in all her operations. 
My apparatus for making the experiments confiſts 
of four balls exactly ſpherical, two iron branches, 
and a ſmall lead ciſtern. 
The balls are each of them two inches in diameter; 
two are of braſs, and two of box-wood; one of 
each fort is ſolid, and the other hollow ; that which 
is hollow is only half the weight of the ſolid one, 
and may be opened by means of a ſcrew in the 
middle. 

The iron branches are to give the balls their pro- 
per directions; they have each of them a ſmall braſs 
pully in the fore part, and in the hind part a kind of 


1 hook, 


* 
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hook, which faſtens them to ſtaples at different 
heignts; one of the branches is two inches long, 
and the other four inches, exclufive of pullies; by 
which means the balls when let fall are directed to 
difterent parts of the ſurface they ſtrike upon. 

The lead ciſtern is of an oblong form, that the 
matter therein contained may, at the ſame time, re- 
ceive two diſtin& impreſſions; either when balls of 
different weight are let fall, or the ſame ball is let 
fall from different heights; its length is fix inches, 
its breadth tour inches, and its depth two inches. 

The matter I have found beſt ſuited to the pur- 
pole is ſtiff clay, tempered in ſuch a manner as to 
be ſmooth and uniform, with the fame reduced to 
powder, after having been baked in an oven, as alſo 


after having (by a ſtill ſtronger heat) been converted 
into brick. 

The ciſtern is by turns filled with theſe different 
materials, which are to be cloſely and uniformly 
preſſed down, fo as to leave the ſurface quite level: 
in effecting which, great caution is required, more 
particularly in regard to the powders; as they will 
not diſtinctly retain the impreſſions, unleſs they have 
fome {mall degree of moiſture, or be very cloſely 
preſſed down; in both which caſes they acquire iuch 
a degree of coheſion, as of courſe mult render the 
experiments more or leſs imperfect, 

Things being thus prepared, in order to try the 
neceſſary experiments, I fixt the ſtaples, and by their 
means the branches, at the following heights, viz. 


two feet, four feet, and eight feet; the reſult of 
which experiments was as follows, 


When 
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When the braſs balls, in weight to each other as 
two to one, were let fall on tempered clay, from 
four feet and eight feet reſpectively, the impreſſions 
made were on various trials found to be equal. 

When the wood balls, being to each other as two 
to one, were let fall from the ſame heights, on dried 
clay pulveriſed, that from four feet generally made 
the deeper impreſſion. 

When the wood balls were let fall from the ſame 
heights on brick-duſt, that from four feet conſtantly 
made the deeper impreſſion. 

When the lighter braſs ball was let fall on 
tempered clay, from two feet and eight feet, the 
impreſſions were to each other as one to four. 

When the lighter wood ball was let fall on dried 
clay pulveriſed, from the ſame heights, the im- 
preſſions were (ſo far as the eye could judge) nearly 
in the proportion of one to three. 

When the ſame ball was let fall on brick-duſt, 
from the like heights, the impreſſions were not much 
ſhort of the proportion of one to two. 

From theſe experiments it plainly appears: Firſt, 
That the impreſſions made in ſoft clay are in pro- 
portion to the heights, from whence the balls are 
let fall, conſequently as the ſquares of their reſpec- 
tive velocities. Secondly, That the impreſſions, in 
pulveriſed clay, recede conſiderably from that pro- 
portion, being as it were in the medium between 
the ſquares of the velocities and the velocities them- 
ſelves. Thirdly, That the impreſſions in brick- duft 
are nearly in a ſubduplicate proportion of the heights 
from whence the balls are let fall, conſequently vary 
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but little from the proportion of the velocities ac- 
quired, 

Whence I ſhould apprehend it clearly follows; 
that the impreſſhons made in ſoft bodies, by hard ones 
ftriking upon them, do vary from each other, ac- 
cording to the degree of coheſion in the reſpective 
ſoft bodies; and that the impreſſions would be in 
exact proportion. of the velocities, could their form 
be perfectly retained by bodies quite void of cohe- 
ſion. 

Nothing, however, being more evident to me 
than that actions ought to be meaſured by their 
effects, and at the ſame time fully depending on the 
accuracy of the experiments, I am determined to 
reſt this important point entirely upon them, Shall 
not, therefore, attempt any illuſtration in the ma- 
thematical way, left, by too far indulging a favourite 
opinion, I ſhould bewilder myſelf in intricate cal- 
culations. Much leſs ſhall I endeavour to eſtabliſh 
my doctrine on metaphyſical principles, which ſeem 
to me in themſelves too obſcure, to throw any clear 
light on ſubjects of this nature. 
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IV. An Eſſay on the Connexion between the 
Parallaxes of the Sun and Moon ; their 
Denfities; and their diflurbing Forces on 


the Ocean. By Patrick Murdoch, D. D. 
F. R. &. 


Read Feb. 18, 
1768. 


N a letter to Mr. Reid, formerly pre- 
ſented to the Hon. Society, and printed 
in Vol. LIV. Part II. of the Tranſactions, mention 
was made of a rule which I had uſed for computing 
the ſun's parallax ; but as that rule, though it gave a 
ſolution near the truth, was in part founded on au- 
thority (which, however reſpectable, ought to be 
cautiouſly admitted in ſuch enquiries), I have conſi- 
dered the ſubje& anew, upon ſuch principles alone, as 
the eſtabliſhed theory and the beſt obſervations fur- 
niſhed me. And the relult is now humbly ſubmitted 
to the Society. 

I. The length of a ſecond-pendulum at the equa- 
tor, and on a level with the ſea, being 36 inches 
7 %% lines, Paris meaſure, according to the accurate 
obſervations of M. de la Condamine “, that length 


* Journal du Voyage, &c. p. 163. In the copy of this paper, 
which was read in the Society, the length of a ſecond- pendulum, 
at the equator, had been computed from its length at London : 
but here it is taken from the immediate obſervations of a very 
able aſtronomer. Some other ſmall alterations have been made; 
and the examples placed in a better order, 


(properly 


” ** 
- 1 128 2 — —— ” * — F 
„ tra A rut F 8 Fe 


rr 


o 
2 
BY 
A 
a1 
1 
"4 
* 
bY 
p K 
* 
i © 
1 
1 
=. 
4 
+ 
pt * 
+ - 
* 
* 
0 
k 
© F 
N. 
. - 
* 
3 
Ky 
=P 
1 
3 
1 
. Y 
* 
* 
54 
. 
* 
5 
3 


U by þ 


(properly corrected) will, by the reaſoning in the 
abovementioned letter, give hs diſtance of a moon 


Circulating round an unmoveable earth, equal to 


59.95792 ſemidiameters of the equator. For the 
logarithm of this number, which is 1 7778438, 


write /. 


Let L be the logarithm of ſome greater mean 
diſtance, inferred from obſervations of the moon's 
parallax; and if „ be the natural number to the 


logarithm 3 x L—/, and M be taken equal to 
—, the maſs of the earth will be to that of the 
moon, as M to 1. 


Converſely, If M be any how determined, 


its equal —, and 7, with its logarithm 3 x L — / 


are known; + of which is L — / to be added to J. 
For inſtance, if, with Sir Iſaac Newton, we put 
M — 39.788, che diſtance will be 60. 4557. the 
logarithm L deing 1.78 14372. 

II. If, for each of theſe three, the moon's mals, 
her accelerative force on the earth, and her diſtance 
from the earth's centre, we write (@ = ) 1: the 
accelerative force of the earth on the moon will be 
repreſented by M, the maſs juſt now computed. 
And if F is the ſun's accelerative force on the earth, 

x his diſtance in ſemidiameters of the lunar orbit, 
Q he ratio of a fidereal year to a ec month; 


we have (by Cor. 2. Prop. 4. Princip. 1) = = = =; 
a given ratio in given terms. 
Vol. LVIII. E III. The 
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III. The terms F, x, therefore, muſt involve a 
common factor; by which being divided, the quote 


may be * And this might be obtained innu- 


merable ways, were we to conſider the ratio - 
merely as an abſtract quantity, altogether unreſtrict- 


ed: it were only putting M“ Q” = F. And 


8 — =x, or M " —=F, and * 
as the ſum of the indices of M ſhould be unity, and 
the difference of thoſe of Q ſhould be 2. 

But though the quantities F, x, are as yet un- 
known, they are not for that indeterminate and va- 
riable, as ſuch a liberty of ſubſtitution would import: 
and all ſubſtitutions which imply the contrary, all 
indices which the theory diſowns, or which are in- 
conſiſtent with obſervation, are to be rejected. In a 


word, the indices, n, p, ought each of them to be 


unique, and determinate {ine compare), *. as the 

quantities F and x are in nature, I take, there- 

fore, <q 1, and a 2 41 thats F=M-: x Q, 
3 | 


x f. See the examples in the table ſubjoined, 
upon different ſuppoſitions of the moon's diſtance. 


— x: {0 


* See Neut. Arith. Univerſal. in the Schol. to Prob. xxiv. 
The maxima and minima of variable quantities; the coordinates 
belonging to a double point, or to a point of reflex on, or con- 
trary fle xure, rays of curvature, limits of ratios, &c. All theſe 
are examples of the unique; that is, of quantities in a. ſtate 
that is diſtioguiſhed from and excluſive of all ochers. 
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IV. The accelerative forces of 


two ſpherical bodies, A, B, 1 
a third C, are directly as their 
maſſes, and inverſely as the ſquares 
of their central diſtances ST, LT, 
(or of x and 4): which may be 


ESE 
thus expreſſed, == , X — 


But the maſſes, A, B, being as 
their reſpective denſities (which 
call s, n), and the cubes of (R, 7), 
the ſemidiameters of the ſpheres 


conjunctly; if we write for - 


B 

F 5 R * 

its equal, we have = X 7 
25 
X x** 


Let the maſs C be to B, as 
M to 1; and {f} its force on B, 
will beo M, or 6 = =£, which 
e 1 

. 4 * 
: ſuppoſing the apparent ſe- 


NH 
midiameters of A and B to ſub- 
tend the ſame angle at the centre 
of C, and thence R to be to 7, as 

x to 4 
V. But if SG, the ſemidiame- 
ter of A, be to the ſuppoſed ſemi- 
diameter SV, as q to 1, then, 
E 2 the 


3 
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28 
the denſity s remaining, the accelerative force of A 


(proportional to its magnitude) will be increaſed 


in the triplicate of that ratio, that is, we now have. 
F q* s 
r X x, putting 4 = I. 


/ 
And the three bodies, A, B, C, repreſenting the fu, 
moon, andearth; likewiſe Qbein 9 the * of the periods 


of the earth and moon, it 1s 5 = 9 (by the corol- 


i} lary quoted in Art. II.). Whence - _- = = x 

iT VI. This accelerative force of A Ws. fog ima- 
3:3 gine the ſemidiameter 8 G to be reduced to its 
: former magnitude SV; and the denſity of A will, 

t at the ſame time, be increaſed to g x5, and 


M 


— 2 2 


* 
m 

In which caſe, namely, when the apparent ſemi- 
diameters of A and B (the ſun and moon) are equal, 
their powers to raiſe a tide at v, a vertex of C, will 
be as the denſities 5, m: that is, as M the ratio 
of the earth's maſs to the moon's, and Q the du- 
plicate ratio of the year and month. 

Or thus : The diſtances of the bodies, A, B, from 
the third C, being very great, their powers to raiſe 
a tide at v, or their diſturbing forces on the ocean, 
will be directly as their accelerative forces at the 


it: that is, writing a, 6, for the diſturbing forces re- 


3 F 
of C, the Letter 2, it will be 4: 6 :: 2 5. 

* See the laſt page of Dr. Sanderſon's Fluxions: or the late 
. T. Simpſon's Miſcellaneous Fracts, p. 13. 
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centre of C, and inverſely as their diſtances from 


ſpectively; and for the ſun's diſtance in ſemidiameters 
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For, by the general law, à is to F, as the dif- 


ference of the ſquares of > and 2 1 is to the ſquare 
of 2-1; that is, as 2 2 1 to z 22 + 1. And 
the ſame way 6 is to e, as 2 4 — 1 to d - 2d 413 
whence, halving the antecedents, and retaining only 


2 „ di, in the conſequents, we have the ratio of 2 
to 5, as above. 


If the diſtui bing force of B is exerted at v, the 
oppoſite vertex of C, 5 will now be to , as 2d+1 
to d 24 ; and, in ſtrictneſs, we ought to 


take a mean value of 5: but this may be neglected as 
inconſiderable. 


Laſtly, let the ſun's diſtance be again expreſſed in 
ſemidiameters of the lunar orbit; that is, if for 2 
we write dx, and unity for ę, we have 4: b:: 


F 1 7 
777. or as M to Q, as before. 


VII. In Art. V. it was found that denoting 
the denſity of the moon, and s that of the ſun, 4* 


being triple the ratio of: the ſun's mean ſemidiameter 


to the moon's “, then will — = N. Whence it 
will eaſily follow, that the denſity of the earth is to 
that of the ſun, as Q XK 83 to P'; P being the 
moon's horizontal parallax, and S the ſun's appa- 
rent ſemidiameter. 


* In the Principia, the ſemidiameters are 16”, 6“, and 15/. 384“; 


giving © 0376755 for the logarithm of g%, Others take a few 
ſeconds from each; which does not much alter the value of g*. 
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VIII. I have applied theſe rules (as in the follow- 


ing Table) to the principal hypotheſis of the moon's 
mean diſtance. 


1 Suppoſing it of 60.24 (from Dr. M. Ste wart.) 


25. 60.4 (Cor. 7. Prop. 37. Princip. III. 
7. —— 0.455 (Neut. M being 39.788.) : | 
4. 60.493 { (As by Mr. Short's calculations 


from the tranſit of 2.) 
The Moon's Mean Diſtance, being in Semidiame- 
ters of the Equator. | 


60.24 | 60.4 | 60.455 [60-493 | 


#00 8 "us 5 | 
| 57-4917. 56.553 | 56.52 56.49,88 

| 0 

| II. Maſs 7 70 4225| 44-823 | 39.738 136.9908 


L |Parall. 


—— e— 


| 


— —. 


| Il.|o diſt. to d|:84.723 [356.885 [378.293 392 854 


| 8 0 " "nm " | 
| 


IV.|Parall. O 124 9,58 9.4 8.69 


Dd 
V. Denſ. O] 2,77: 1] 4435:1| 49 : 16,273 :1 


1,449 : 10 9295: 10.827 : 1.7707 :1 


9 
U 
d 

VIIjDenſ. ©[4 0128: 114.045 : 114.0559 : 1[4.06375:1 
0 
O 


„ein 2.5379 13.9873: 14-5544 : 14.8316 1 


IX. F. 4 on DI. 590 3 : 111.9968 : 1K. 1194: 102.1081:1 
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REMARKS, 


1. If it ſhould be thought that the reaſoning in 
Art. III. reſts too much upon a metaphyſical princi- 
ple of Leibnitz, and requires, if not an apology, 
at leaſt a more formal proof: the ground of ſuch 
reaſoning, and its extenſive uſe, may be more par- 
ticularly explained on ſome other occaſion. Suffice 
it at preſent to add to the note on that article, 

That as the given factors (Qand Q*') in F and x, 


may be joined with M', or with MO" indifferent- 
ly, the caſe is ſimilar to that of an equal chance at play, 
for the ſtakes n and 1—n, where the juſt expecta- 
tion of each gameſter is 2, whatever be the value 
of n. The fifth and fixth Propoſitions of Element J. 
ſcarce needed any other demonſtration than, that it is 
manifeſtly impoffible to aſſign any reaſon of inequa- 
lity, of the angles in one of theſe theorems, and of 
the ſides in the other. In the following Propoſition, 
where it is proved, that two lines being extended 
from the extremities of a right line, A B, to a point 
C, there is no other point on the ſame fide of A B, 
to which lines from A and B equal to the former 
can be drawn: he who holds the contrary is ſup- 
poſed to fix upon that other point D; but why D? 
rather than d, d, d“, &c. he is filent : and, there- 
fore, I conclude, there is no ſuch point difterent 
from C. And the like may be faid of ſome other 
{imple theorems, that are commonly demonſtrated þy 


ſhewing the abſurdity of aſſerting their contraries. 
5 2, The 
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2, The title of this paper renders it almoſt need- 
leſs to remind the reader, that the moon's parallax 
is not here propoſed -as the propereſt medium for 
determining that of the ſun. Our data are till too 
uncertain for that purpoſe, ſcarce one of them having 
been determined” to an unexceptionable preciſion 
and the numbers in the table ſhew how much a 
ſmall difference in the moon's diſtance muſt affect 
the ſeveral concluſions. It may be of uſe, how- 
ever, to know in what manner thoſe concluſions, as 
well as the quantities from which they derive “, 
ſtand related to one another. For if, hereafter, the 
neceſſary data ſhould be more exactly known, the 
calculus may be repeated; and if the tranſit of 
Venus, which is to happen in 1769, ſhould confirm 
Mr. Short's calculations from that of 1759, we may 
thence conclude the true mean diftance of the moo 
better than in any other way. 

3. In the mean time, if any perſon ſhould have 
the curiofity to examine the numbers of the table, 
he will pleaſe to take notice : 

That, as no two meaſurements, nor any two 
lengths of a ſecond-pendulum hitherto obſerved, 
make the earth of the ſame ſpheroid figure, I have 
retained for the ratio of its greateſt and leaſt diame- 
ters, that of 231 to 230; anſwering to the hypo- 
theſis of its uniform denfity : and have thence made 
a degree of the equator equal to 57200 French 
toĩſes . 


*The connexions of F, x, Q, are maniſeſt; and the rela- 
tion of M to Q lis eaſily deduced from Prop. 59. Princip. 
Book l. 

+ This was computed upon the ſuppoſition, that a degree of the 
meridian at lat. 49 is 57183 toiſes: but if that degree is, by 
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The meaſure of a ſecond- pendulum, at the equa- 
tor, I had from M. de la Condamine, as was faid 
before : it was corrected tor the centrifugal force, 
and the reſiſtance of the air; and the moon's di- 
ſtance, as revolving round the earth at reſt, was cor- 
rected for the ſun's diſturbing force : which is done 
either by diminiſhing that diſtance in the ſubtriplicate 
ratio of 178725 to 177725; or by diminiſhing 
the length of the pendulum in the fimple ratio of 
theſe numbers. In this laſt correction I was favoured 
with the advice and aftſtance of the Rev. Mr. Price, 
and of the Aſtronomer Royal, FF. R. 8. 


a correction of M. Picart's operations, found to be only 575075 
toiſes; the diameter of the equator here uſed ought to be di- 
miniſhed by about 18 10000th parts, 
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V. Obſervations on the Bones, communly 
ſuppoſed to be Elephants Bones, which have 


been found near the River Ohio in Ame- 


rica: By William Hunter, M. D. F. E. g. 


Read February 25, 


= ATURALIsSTsS, even thoſe of our 
1768. 


own times, have entertained very 
different opinions concerning foſſil ivory, and the 
large teeth and bones, which have been dug up in 
great numbers in various parts of the world. 

At firſt, ſome thought them animal ſubſtances, and 
others mineral. When only a certain number of 
obſervations had been collected, theſe ſubſtances were 
determined to be mineral: but, the ſubject having 
been more carefully examined, they were found 
certainly to be parts of animals. 

After this point was ſettled, a diſpute aroſe, to 
what animal they belonged. The more general opi- 
nion was, that they were bones of the elephant; and 
the great fimilitude of the foſſil tuſks to the real ele- 
phants teeth gave this opinion conſiderable credit. 

It was liable however to great objections: the 
bones were obſerved to be larger than thoſe of the 
elephant; and it was thought ſtrange that elephants 
ſhould have been formerly ſo numerous in weſtern 
countries, where they are no longer natives, and in : 
cold countries, Siberia particula; ly, where they can- 4 
not now live. 


We 
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We had information from Muſcovy, that the in- 
habitants of Siberia believed them to be the bones 
of the mammouth, an animal of which they told 
and believed ſtrange ſtories. But modern philoſo- 
phers have held the mammouth to be as fabulous as 
the centaur, . ; 

Of late years the fame fort of tuſks and teeth, 
with ſome other large bones, have been found, in 
conſiderable numbers, near the banks of the Ohio, 
in North America. The French Academicians be- 
came poſſeſſed of ſome ſpecimens of them; and 
having compared them with the bones of real ele- 
phants, and with thoſe which had been brought to 
France from Siberia, and with ſimilar bones found 
in various other parts, determined, with an appearance 
of probability on their ſide, that they were ele- 
phants bones. 

Monſieur Buffon gives us the following account of 
this deciſion *: „ All this put together, leaves us 
« no longer any room to doubt, that thoſe tuiks 
« (defenſes), and thoſe large bones (offemens }, are 
« truly the tuiks and bones of the elephant. 
« M. Sloane had faid this, but had not proved it. 
« M. Gmelin has likewiſe faid ſo, and more poſitively ; 


2 & Tous cela reuni, fait que nous ne doutons plus que ces 
defenſes & ces offemens ne ſoient en effet des défenſes & des 
« oſſemens d'clephant. M. Sloane Vavoit dit, mais ne l'avoit 
pas prouve. M. Gmelin Va dit encore plus aſſitmativement, & 
il nous a donne ſur cela des faits curicux; mais M. Daubenton 
nous paroit Ctre le premier, qui ait mis la choſe hors de doute, 
par des meſures préciſes, des comparaiſons exactes, & des 
raiſons fondees ſur les grandes connoiſſances qu'il s'eſt ac- 


quiſes dans la ſcience de l' anatomie comparée.“ IIiſt. Na- 
turelle, Tom. XI. p. 87. 
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and he has given us ſome curious facts concern- 
ing this queſtion ; but M. Daubenton 
« appears to us to be the firſt who has put the mat- 
* ter beyond doubt, by accurate meaſures, by exact 
compariſons, and by reaſons founded upon the 
great knowledge which he has acquired in the 
ſcience of comparative anatomy.” 

From the firſt time that I learned this part of na- 
tural knowledge, it appeared to me to be very curious 
and intereſting ; inaſmuch as it ſeemed to concur 
with many other phenomena, in proving, that in 
former times ſome aſtoniſhing change muſt have 
happened to this terraqueous globe; that the higheſt 
mountains, in moſt countries now known, muſt have 
lain for many ages in the bottom of the ſea; and 
that this earth muſt have been fo changed with re- 
ſpect to climates, that countries, which are now in- 
tenſely cold, muſt have been formerly inhabited by 
animals which are now confined to .the warm cli- 
mates, 

Some time in the laſt ſpring, having been informed 
that a conſiderable quantity of elephants teeth had 
been brought to the Tower, from America ; and be- 
ing deſirous of procuring ſome information concern- 
ing them, I waited upon Mr. Bodington, to know 
the particulars, and to beg leave to examine them. 
He obligingly gave me a verbal account of their 
having been brought from the banks of the Ohio; 
and on the following day ſent me one tuſk, and 
one grinder, as ſpecimens for my examination. The 
tuik, indeed, ſeemed fo like that of an elephant, that 
there appeared no room for doubt. I fhewed it to 
my brother, and he thought fo too: but, being par- 
ticularly converſant with comparative anatomy, at the 
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firſt fight he told me that the grinder was certainly 
not an elephant's. From the form of the knobs on 
the body of the grinder, and from the diſpoſition of 
the enamel, which makes a cruſt on the outſide only 
of the tooth, as in a human grinder, he was con- 
vinced that the animal was either carnivorous, or of 
a mixed kind. This made me think that. the tuſk 
itſelf was not a real elephant's tooth: for Mr. 
Bodington had told me, that there were many 
grinders, as well as tuſks, and that they were all ſimilar 
to thoſe ſpecimens which he had ſent to me. And 
ſome time after, when I went to the Tower, and 
examined the whole collection which had been ſent 
over from the Ohio, I ſaw that the grinders were all 
of the fame kind. I examined two elephants jaws 
in my brother's collection: I examined the tuſks and 
grinders of the Queen's two elephants : and I ex- 
amined a great number of African elephants teeth at 
a warchoule. 

From all theſe obſervations I was convinced that the 
grinder tooth, brought from the Ohio, was not that 
of an elephant; but of ſome carnivorous animal, 
larger than an ordinary elephant: and 1 could not 
doubt that the tuſk belonged to the ſame animal. 
The only difference that 1 could obſerve between it 
and a real elephant's tulk was, that it was more 
twiſted, or had more of the ſpiral curve, than any 
of the elephants teeth which I had ſeen. 

Some time after this, Dr. Franklin received a large 
box of the ſame fort of bones from the Ohio, by the 
way of Philadelphia. He informed me of this, and 
told me likewile that another large box of thoſe 


bones was ſent to the Earl of Shelburne, one of his 
Majeſty's 
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Majeſty's ſecretaries of ſtate, I waited upon Dr: 
Franklin, with ſome other friends, and found the 
bones to be exactly fuch as I had ſeen; and was, 
therefore, confirmed in my former opinion. 

Then I waited upon Lord Shelburne, and was per- 
mitted to examine the bones which he had received, 
Beſides the tuſks and grinders, which were all ſuch as 
1 had ſeen, and till ſerved to confirm me in my opi- 
nion, there was the half of the lower jaw of the animal, 
with one large grinder ſtill fixed in it. This jaw- 
bone was ſo different from that of an elephant, both 
in form and in fize, and correſponded ſo exactly with 
the other bones, and with my ſuppoſition, that I 
was now fully convinced, that the ſuppoſed American 
elephant was an animal of another ſpecies, a pſeud- 
elephant, or animal incognitum, which naturaliſts were 
unacquainted with, 1 imagined farther, that this 
animal incognitum would prove to be the ſuppoſed 
elephant of Siberia, and other parts of Europe ; and 
that the real elephant would be found to have been 
in all ages a native of Aſia and Africa only. 

The Earl of Shelburne, from his love of natural 
knowledge, ſhewed a deſire that the enquiry might 
be carried on; and did me the honour to offer his aſ- 
ſiſtance in tranſmitting orders to America, for pro- 
curing farther information about this matter. In con- 
ſequence of this generous offer, I propoſed that his 
| lordſhip ſhould ſend the following queſtions and orders, 
to any perſon in America, whom his lordſhip might 
think the beſt qualified for conducting ſuch buſineſs. 


ueries 
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Queries and orders concerning the bones, called 


elephants bones, found in the marſh, called the 
Salt-Lick, near the River Ohio. 


I. Do thoſe bones appear to have Jain upon the ſur- 
face of the earth from the firſt? Or, 

II. Do they ſeem to have been originally at ſome 
depth in the earth, and to have been after- 
wards expoſed by the earth's falling away, 
or by its being waſhed away by floods, &c. ? 

III. How far is that part of the marſh from the 
river? How high above the common ſur- 
face of the water of the river? And does it 
appear probable, from the level and face of 
that marſh, that in former times the river 

may have run where the bones are ? 

IV. How many elephants ſkeletons have been found, 
as far as may be collected from the number 
of tuſks, or other marks? and at what di- 
ſtance from one another? 

V. To ſend over, if poſſible, a whole head, or the 

moſt entire parts of a head, eſpecially of the 
upper jaw; and a foot, or the ſmall bones of 
it, if they can be diſtinguiſhed ; and any 
bones which have thoſe parts pretty entire 
which once made a joint. 

VI. To make correct drawings of any of the bones 
which are pretty entire, if, on account of 
their ze, or tenderneſs, they cannot be ſent 
over to England. 

VIT. If the bones do not lie in blended heaps, but 
thoſe of one ſingle animal all together, and 

at 
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at ſome little diſtance from others, it might 
be of ſervice towards aſcertaining the ſpecies 
of this animal, to expoſe or uncover one 
compleat ſett of bones, without moving any 

one of them from its place; and to make a 
general drawing of the whole, as they appear 
in that fituation ; and to ſend as many of 
them as are tolerably perfect over to Eng- 
land, with that drawing. 


Lord Shelburne was pleaſed to take the care of 
this propoſal upon himſelf; and in proper time will 
probably receive ſuch information as may be ſa- 


_ tisfaQtory. 


I thought it would be adviſeable, in the mean 
time, to collect all the information I could upon this 
fubject ; and to lay the reſult of ſuch enquiries be- 
fore this Society : that thoſe who may have better 
opportunities might be invited to the ſubject, and 
no longer leave ſo capital an article of natural hiſtory 
uncertain. 

I examined all the foſſil teeth, as they are called, 
in the Muſzum of this Society, and the head and 
teeth of an hippopotamus. Then, with Dr. Knight 
firſt, and a fecond time with Dr, Solander, I ex- 
amined all the foſſil teeth, and all the jaw-bones, 
and teeth of elephants, and hippopbtami, and other 
large animals, in the Britiſh Muſzum ; and ſome like- 
wiſe in private collections. In making this ſearch, 
I met with grinders of the zncognizum that were 
found in the Brazils and Lima, as well as in different 
parts of Europe. 


At 
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At this time Lord Shelburne preſented the largeſt 
of the American tuſks, and the jaw-bone, and ſome 
grinders, to the Britiſh Muſeum ; and his Lordſhip 
did me the honour to ſend me the ſmaller tuſk, and 
two grinders. 
I went to four of the principal workers and dealers 
in ivory, with whom I ſaw and examined many 
hundreds of elephants teeth. Though they all aſſured 
me, that the real elephants teeth have often a ſpiral 
twiſt, like a cow's horn; they could not ſhew me 
one tooth fo twiſted, in all their collections, at the 
time when I vifited them. Three of them did me 
the favour to come to my houſe; and they gave it as 
their opinion, that my two American tuſks were 
genuine elephants teeth. One of them was even 
politive that they were African teeth. Another 
worker in ivory cut through that tuſk which Lord 
Shelburne gave me. It proved to be ſound on the 
inſide. He aſſured me, that it was true elephantine 
ivory ; and that workers in ivory could readily diſtin- 
guiſh the genuine, by its grain and texture, from all 
other bony ſubſtances whatever. He poliſhed it: 
we compared it with other pieces of genuine ivory; 
and indeed they appeared to be perfectly fimilar. 
His opinion was afterwards confirmed by another ex- 
perienced worker in ivory, Yet their opinion, and 
what I ſaw with my own eyes, convinced me of this fact 
only, viz. that true or genuine 1vory 1s the production 
of two different animals; and not of the elephant 
alone. 

Having thus collected all the materials to which I 
could have acceſs, I carefully read what the French 
Academicians Meſſrs. Buffon and Daubenton have 


written on this queſtion, in the Hiſtare Naturelle, 
Vol. LVIII. G Tom. 
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Tom. XI. p. 86. &c. and p. 


147. &c, Tom. XII. 
p. 63.; and Memaires de ¶ Acad. Roy. des Sc. Ann. 
1762. p. 206. &c. But, inſtead of meeting with 
fats which could diſprove my opinion, I found ob- 
ſervations and arguments which confirm it. One very 
material fact, which Mr. Daubenton furniſhes in ſup- 
port of my hypotheſis, is the compariſon of the Ame- 


rican thigh- bone, with that of a real elephant ; both 
of which he has repreſented in figures, which 
appear to be done with accuracy. To me it ſeems 
moſt evident, that they are bones of two diſtin 
ſpecies. The vaſt diſproportional thickneſs of the 
American bone, compared with that of the elephant, 
is ſurely more than we can attribute to the different 
proportions of bones, in the ſame ſpecies, which 
ariſe from age, ſex, or climate. But Mr, Daubenton, 
to ſupport his hypotheſis, that the American femur 
is elephantine, is obliged to refer the great diſpro- 
portion in thickneſs to the cauſes above-mentioned ; 
and he affirms that in all other circumſtances they 
are exactly alike. Now, to my eye, there is nothing 
more evident, than that the two femora differ widely 
in the ſhape and proportion of the head; in the 
length and direction of the neck; and in the figure 
and direction of the great trochanter: ſo that they 
have many characters, which prove their belonging to 
animals of different ſpecies. 

In order to prove to the ſatisfaction of the ſociety, 
that the incognitum of America is of a very different 
ſpecies from the elephant, I have added three draw- 
ings of the jaw-bone of that animal; which the 
curators of the Britiſh Muſzum were pleaſed to give 
me leave to take, and which Mr. Rymſdyk executed 
with a moſt ſcrupulous exactneſs: and that the com- 
| pariſon 
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pariſon might be made with eaſe, I have added three 
ſimilar drawings, taken from the largeſt of the two 
full-grown Elephants jaws which were in my bro- 
| ther's collection; executed with the ſame care, by 
the ſame artiſt ; and drawn to the ſame ſcale, nine 
inches in the real object making one in the figure. 

TAB. IV. Fig. I. An outſide view of the half of 
the lower jaw of the American incognitum, which 
the Earl of Shelburne depoſited in the Britiſh Mu- 
ſæum. From the top of the condyle to the anterior 
extremity, the bone meaſured, in a ſtreight line, 
thirty five inches: the baſis alone, in a ſtreight line, 
two feet and four inches. 

Fig. II. The ſame view of the ſame bone in a 
full- grown Elephant, drawn to the ſame ſcale. 

Whoever will take the pains to compare theſe two 
figures, with a critical eye, will ſee that they differ fo 
very much, not only in fize, but in their general cha- 
* racer, and in the particular parts and features, that 
he cannot entertain a doubt of their being the jaws 
of two very different animals. 

Fig. III. A view of the inſide of the ſame jaw- bone 
of the zncognitum. 

Fig. IV. A view of the inſide of the ſame jaw-bone 
of the Elephant. 

In comparing theſe two views, the difference if 
poſſible is ſtill more manifeſt. 

Fig. V. A view from above of the jaw of the in- 
cognitum. 

Fig. VI. The fame view of the Elephant's jaw- 
bone, 

It may now be fairly preſumed that the American 
bones are proved to be certainly not elephantine : 
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and whoever is of that opinion, will naturally ſuſpect 
iat the Siberian bones are of the ſame kind. Fima- 
gine that it will be found, upon ſtrict enquiry, to be 
fo. - But, as I have not the neceſſary materials for 
diſcuffing this queſtion at preſent, I ſhall only ſtate a 
few facts, to ſhew that there is ſome ground for the 
opinion. 

1. All accounts, and particularly thoſe of Meſſ. 
Gmelin, Buffon, and Daubenton, ſay that the bones 
found in Siberia ate larger than the bones of common 
Elephants. This would make us inclined to ſuſpect 
that they were not Elephants bones, but that they 
were of the Incognitum. 

2. The Siberian femur, as repreſented by Monfieur 
Daubenton, is very much like the American femur in 
ſize, ſhape, and proportions. 

This circumſtance appears to be almoſt a demon- 
ſtration, as we have before proved, that the American 


femur is not that of an Elephant. And in this argu- 


ment, we have even the weight of Monſieur Dau- 
benton's opinion in our favour. For he (page 211.) 
taking it for granted that the Siberian femur was un- 
doubtedly elephantine, reaſons from the likeneſs in ſize, 
ſhape and proportions, that the American femur is ſo. 
Now, as we have ſhewn that the American femur 
is not elephantine, his proof taken from the fize, 
ſhape, and proportions of the two bones, muſt ſerve 
to convince us that the Siberian thigh- bone is not 
of the Elephant, but of the incognitum. 

3. Monſieur Daubenton found a difference be- 
tween the temporal bone brought from Siberia, and 
that of an Elephant. This likewiſe is an argument 
in favour of our ſuppoſition, 

5 4. The 
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4. The ſuppoſed Elephant's tuſk, which was 
brought from Siberia by Mr. Bell, and preſented to 
Sir Hans Sloane, and of which we have a deſcription 
and figure in the Memoirs of the Academy of Scien- 
ces at Paris (An. 1727. page 309), is evidently twiſted 
like the tuſk of the incognitum, and not at all 
like any Elepbant's tuſk which I. have ever ſeen. 
This proof will have confiderable weight with thoſe 
who will take the trouble to examine that tuſk in 
the Britiſh Maſzum. NAT. 
In the laſt place, it may be obſerved, that as the in- 
cognitum of America has been proved to have been 
an animal different from the Elephant, and probably 
the ſame as the Mammouth of Siberia ; and as grinder 
teeth like thoſe of America have been dug up in vari- 
ous other parts of the world; it ſhould ſeem to follow, 
that the zncognitum in former times has been a very 
general inhabitant of the globe. And if this animal was 
indeed carnivorous, which I believe cannot be doubt- 
ed, though we may as philoſophers regret it, as men 
we cannot but thank Heaven that its whole generation 
is probably extincd t.. 


fe 
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VI. Obſervations made on the Iſlands of Saint 
John and Cape Briton, 70 aſcertain the 
Longitude and Latitude of thoſe Places, 
agreeable to the Orders and Inſtructions 
of the Right Honourable the Lords Com- 
miſſioners for Trade and Plantations : By 
Captain Holland, Surveyor General in 
Canada, and his Afjiftants. Communicated 
by R. Brockleſby, F. R. . 


Read March 3, 


— HE inſtruments made uſe of, in 
1708. 


| theſe obſervations, were ; 

I. A monthly aſtronomical clock, or time-piece 
(with a compounded pendulum, and a ſpring to keep 
it going when the clock is wound up), made by 
the late Mr. George Graham. 

II. An aftronomical quadrant, or equal altitude 
inſtrument of two feet radius, divided by Mr. Siſſon, 
and improved, with an horizontal circle and ſtand, 
by Mefi. Heath and Wing. 

III. A two feet Gregorian reflecting teleſcope, 
made by Mr. Short. 

IV. A ten feet refracting teleſcope, reverſing the 
objects, made by Mr. Dollond. 


In 
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In building my winter habitation, en Saint John's 
Iſland, I conſtructed a ſtrong ſtone chimney ; to the 
back of which I ſecured the clock with the greateſt 
precaution ; and the room was kept temperate by an 
iron ſtove. In a few, days, the clock was regulated 
to mean or equal time;-and always examined and 
compared by equal altitudes of the ſun and ftars, at 
or near the time when any immerſions or emerſions 
were to be obſerved. As the going of this clock is 
not inferior to any made by that renowned artiſt Mr. 
Graham; it will not be neceſſary to inſert here a 
multitude of equal altitudes of the ſun, and other 
obſervations, to prove the exactneſs of this clock; 
but only mention, that I have made uſe of Monſieur 
De la Lande's Tables * to rectify the equal altitudes 
of the ſun, for the alteration of the ſun's declina- 
tion during the time of obſervations. 


1765. 


1 Obſer, January 20. Obſerved an emerſion 
of the ficſt ſatellite of Jupiter, at 7 hours, 42 mi- 
nutes, 3 ſeconds, equal or mean time. Mr. Haldi- 
mand, who obſerved with Mr. Dollond's teleſcope, 
perceived the ſatellite two ſeconds later than I did 
with Mr. Short's ; the latter having the ſecond power 
magnifying 150 times. As this was the firſt ob= 
ſervation, we began too ſoon to obſerve, and fa- 
tigued our eyes ſo much, that we were not ſure to a 
few ſeconds. | | J 


aJ 


* Sce Monſieur De la Lende's Affronaomie, Article 637, 


page 279. 


W — 
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2 Ober. e 775 The firſt latellite of 
Jupiter emerged at 9 hours, 36 minutes, z 31 ſecotids, 
mean or equal time. By bringing Mr. Short's te! 
leſcope out of a warm room, into the exceflive cold 
air, the mirror became very dull, by whi ich 1 loft 
my obſervation; but Mr. Haldimand , ſure o 
his being good. . | 
3 and 4 Obſer. March 23. The third fatel- 
lite-of Jupiter in immerging began to appear faint at 
9 hours, 4 minutes, 48 ſeconds, and intirely im- 
merged at 9 hours, 5 minutes, 47 ſeconds; and i in 
emerging began to appear faintly at 12 hours, 27 mi- 
nutes, $2 feconds, and fully recovered its luſtre at 
12 hours, 27 minutes, 58 ſeconds, equal or mean 
time. Obſerved by us both. 

5 Obſer. April 6. The firſt fatellite of Jupiter 
m immerging appeared faintly at 10 hours, 15 mi- 
nutes, 54 ſeconds, equal time, and recovered its full 
luſtre in 4 ſeconds afterwards. Obſerved by us 
both. 

6 Obſer. April 21. The firſt fatellite of Ju- 
piter emerged at 8 hours, 34 minutes, 51 ſeconds, 
and recovered its full luſtre in 3 ſeconds afterwards. 
Obſerved by us both. 

7 Obſer. April 29. The firſt ſatellite of Ju- 
piter emerged at 10 hours, 29 minutes, 30 ſeconds, 
equal time. Obſerved with Dollond's teleſcope 
only. . 
By the mean of all the meridian altitudes of the 


ſun and ſtars; the latitude of this place is 46* 2/ zo” 


north, 
In the beginning of May, I went on the ſurvey 
of Saint John's Ifland ; and lieutenant Haldimand 
to 
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to ſurvey and ſettle the latitude and longitude of the 
Magdalen Iſlands. 

The longitude, lieutenant Haldimand determined 
by the mean refult of ſeveral obſervations of the dif- 
tance of the Moon, from the Sun and fixed ſtars. 

This gentleman would have given a full account 
of his obſervations, with ſome natural remarks on the 
Sea Cows, which in prodigious numbers reſort to that 
Iſland, had he not unfortunately loſt his life, being 
drowned preſently after his return to Louiſburg. 

The reſult of his obſervations is ; 

The Magdalen Iflands are fituated in te Gulph 
of St. Lawrence, in the latitude of 47* 41 North, 
and between 61* and 6138“ Weſt Logitade from 
London. The variation of the Compals is 17* 30” 
Weſt. 

The Iſland of Entry, lies in 47* 17 North latitude, 
and 61* 20' Weſt longitude from London. 

The Bird Iflands are in 47 55 North latitude, 
and bear from the Eaſt point of Magdalen North 
35 Eaſt, diſtant 18 Miles. 

Bryon Iſland is in 47 52 North latitude, and the 
Eaſt point bears North 13* Welt of the Eaſt 
point of Magdalen; diſtant 12 miles. 

At my arrival at Louiſburg, the 26th October 1765, 
I brought the inſtruments in order ; fixed the clock 
to a brick wall, in a room kept warm by a ſtove, and 
regulated it to equal or mean time. 

I alſo put up in a different room, near the fire place, 
another monthly clock, ſent me from London, made 
by Meſſ. Mudge and Dutton, with a ſimple or common 
pendulum ; this clock, with little trouble, was ſoon 
brought to keep time with the other clock, though, 

Vor. LVIII. H when 
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when the fire was neglected, it was foon perceived 
in its motion. £ 

The weather here proved very diſadvantageous for 
aſtronomical obſervations, as well by the continual 
fogs, as ſevere froſt. 


. 1766. 
1 Obſer. March 10. Obſerved by Mr. Thomas 


Wright and me; the firſt ſatellite of Jupiter emerged at 


I 1 hours, 21 minutes, 27 ſeconds, equal or mean time. 
This obſervation was made with the aforementio- 
ned inſtruments, and in the ſame manner. This day 
I had taken ſeveral equal altitudes to examine the 
clock, and found it 4 ſeconds too ſlow of equal time. 
April 7, We diſcovered a Comet at 8 hours, 
52 minutes; the tail of which was perpendicular to 
the horizon, with its head towards the Sun: the light 
of it was very pale, and it ſet behind the hills at 9 
hours, 30 minutes. As near as I could remember, its 
poſition, when I came to look on the globe, was be- 
tween the tail of Aries and Muſca; we made prepa- 
rations to make proper obſervations on the night enſu- 
ing; but a fog, which continued for ſeveral days, pre- 
vented us; and when it cleared up, the comet had fo 
much approached the Sun, that we never after could 


: {ee it. 


2 Obſer. April 14. The third ſatellite of Jupiter 
emerged at 11 hours, 51 minutes, 47 ſeconds ; but 
ſome flying clouds made this obſervation a little du- 
bious, which alſo occaſioned loſing the immerſion of 
the ſame ſatellite. Obſerved by us both. 


3 Obſer. 
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3 Obſer. April 25. The firſt ſatellite of Jupiter 
emerged at 11 hours, 46 minutes, 50 ſeconds, Ob- 
ſerved by us both. 

May 1. The ſeveral ſurveying parties diſperſed 
round this Iſland, to finiſh the ſurvey, and take the 
latitudes of all the moſt remarkable places ; of which 
the reſult is; | 

At Louiſburg and Ifland Battery, the latitude is 
45" 54 North. | 

Cape North, latitude 47 2' North. 

St. Paul's Iſland, North cove, latitude 47˙ 11 
North. 

The entrance of Dartmouth Harbor or Baye des 
Eſpagnols, latitude 4613“ North. 

Conway or St. Anne's Harbor, latitude 46* 20/ 
North. 

The North head of Colviles Bay, or Niganiche, 
latitude 46* 44' North. 

Auguſt 4. I returned to Louiſburg, to obſerve the 
eclipſe of the Sun on the day following. This 
eclipſe appeared here perfectly annular; but I could 
only obſerve the undermentioned circumſtances, as my 
large teleſcope and micrometer were out of order. 

I obſerved with the teleſcope fixed to my quadrant 
or equal altitude inſtrument of two feet long reverſing 
the objects; and Mr. Thomas Watts obſerved with 
one of Dollond's, four feet long. 

During the time of obſervation, the ſky was very 
clear, and I took fix equal altitudes, to examine the 
clock. 


h f 17 
The beginning of the ecliple 12 38 40 
The ring formed 2 8 48 . 
The ring opened 2 12 6 Equal, * Mean Time. 
End of the eclipſe 3 33 50 
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1767. | 

From this time I was prevented, either by the bu- 
fineſs of the ſurvey, or by the inconveniency of the 
weather, to make any *. b obſervations, until Fe- 
bruary 18. | 

1 Obſer. The firſt fatellite of Jupiter immerged 
at 11 hours, 47 minutes, 10 ſeconds, mean time. 

2 Obſer. February 25. The ſame ſatellite of 
Jupiter immerged at 13 hours, 41 minutes, 14 ſeconds, 
mean time. 

3 Obſer. February 27. The fame fatellite of 
Jupiter immerged at 8 hours, 10 minutes, 17 ſeconds, 
mean time. 

4 Obſer. March 6. The fame ſatellite of Jupi- 
ter immerged at 1o hours, 4 minutes, 29 ſeconds, 
mean time. 

5 Obſer. March 15. The ſame fatellite of Ju- 
piter immerged at 8 hours, 41 minutes, 19 ſeconds, 
mean time. 

6 Obſer. April 7. The fame ſatellite of Jupiter 
emerged at 8 hours, 53 minutes, 11 ſeconds, mean 
time. 

7 Obſer. April 14. The ſame ſatellite of Jupiter 
emerged at 10 hours, 47 minutes 44 ſeconds, mean- 
ame, | 

The obſervations of the immerſions and emerſions 
were this year made with Dollond's refracting teleſ- 
cope; the reflecting teleſcope of Mr. Short being 
tent with Mr. Wright (one of my deputy ſurveyors), 
who went laſt Auguſt to the Iſland of Anticoſti, to- 
ſurvey, make obſervations for the aſcertaining the- 
longitude and latitude, and. keep a meteorological _ 
journal. 


L I hope 
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I hope ſome of Mr. Wright's obſervations will be 
made on the ſame time with mine, that T may be able 
to ſettle immediately the longitude of the Iſland of 
Anticoſti, and the entrance of the river of St. Law- 
rence. But to determine with exactneſs the longi- 
tudes hitherto taken, it will be neceſſary to deliver a 
copy of this paper to ſome members of the Royal So- 
ciety, that they may be compared with correſponding 
obſervations, made in England. 


By order of the Surveyor General. 
George Derbage, Sec. 
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VII. A Note concerning the Cold of 1740, 


and of this Year, By J. Bevis, M. D. 
F. R. S. 


Read March z, 
1768. 


Find in my journal of aſtronomical ob- 
ſervations made at Stoke Newington, 
in a detached or inſulated obſervatory, whoſe walls 
were of brick and two feet thick, that during moſt 
part of the night of the th day of January 174 the 
ink in my ſtand-diſh would freeze in a few minutes, 
if brought within a foot of the wall; and that the 
ſurface of the water wherein the ball of the plumb- 
line hung, for rectifying the poſition of my mural 
quadrant, was continually freezing, ſo that T was 
obliged to thaw it frequently, by pouring in hot water; 
yet was there a good fire in the room all the night. 
At 5 in the morning, of the 6th,a Fahrenheit's thermo- 
meter, made by himſelf, expoſed to the North, ſtood 
ſomewhat lower than 10, that is, more than 22 divi- 
ſions below freezing. This was the coldeſt night of 
that year there. 

This preſent year, in Brick-court, Nei, Middle Tem- 
ple, the ſame thermometer, expoſed out o'doors to the 
North, ſtood loweſt on New year's day in the morning, 
to wit at 17, and once again at the ſame place ; but 
then Iam to obſerve that I am on that fide my chambers 
invironed with buildings almoſt contiguous to the 
wall my inftrument is hung againſt, wherein very pro- 
bably fires were kept up, which hindered the quick- 
filver from ſinking conſiderably lower. 


J. Bevis. 
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VIII. Ob/ervations on the ſame Subject, by 
J. Short, F. R. S. 


Read March 3j, N the year 1738, I bought of Mr. 
> Scarlet a diagonal barometer. On 

the upright part of this barometer is affixed a ſpirit 
of wine thermometer, ſaid to have been made accord- 
ing to the ſcale of the Royal Society's thermometer. 
On Tueſday, the 25th of December 1739, the great 
froſt of that and the ſucceeding year began. On 
Saturday the 19th of December, at one o'clock in the 
afternoon, I obſerved that the ſpirits of wine were de- 
{cended ſo low as not to be ſeen, that is to ſay, were 
below the top of the wood which covers the ball of 
the thermometer. I had another thermometer of 
quickſilver, made alſo after the ſcale of the Royal 
Society's thermometer: I found that the quickſilver 
of it was ſunk within the ball. This laſt thermo- 
meter has been broke many years ago. The ſpirit 
of wine thermometer I have ſtill in my poſſeſſion, 
in the ſame condition it was then. This thermo- 
meter ſtood then, as it does now, within a room next 
to the river, at the greateſt diftance from two win- 
dows, one of which looks South, the other Weſt. 
The wind blew hard from the Eaſt on the wn. 
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of December, There was then no ice on the river, 
which I could ſee. ; 

I have ſince that time ſettled the freezing point of 
this thermometer. I find that the ſpace, on this 
thermometer, contained between the freezing point 
and the top of the wood which covers the ball, is equal 
to 21 divifions of Fahrenheit's ſcale. It, therefore, fol- 
lows that the cold, at one of the clock in the afternoon 
on the 29th of December 1739, was ſo great as to fink 
the mercury 21 divifions below the freezing point of 
Fahrenheit's ſcale, within this room, the windows 
being ſhut. | 

On the 31ſt of December 1767, at 8 o'clock in the 
morning, a Fahrenheit's thermometer without the win- 
dow of the ſame room, where it had remained all night, 
ſtood at 193. diviſions below the freezing point; but a 
fimilar Fahrenheit's thermometer within the room 
ſtood at 133. diviſions below the freezing point; 
therefore the cold, that morning, was greater without 
the room than within it by 6 diviſions of Fahrenheit's 
ſcale. | | 

On the 7th of January 1768, at 8 o'clock in the 
morning, a Fahrenheit's thermometer without the 
window of the ſame room, where it remained all night, 
ſtood at 192 diviſions below the freezing point; but 
a ſimilar Fahrenheit's thermometer within the room 
ſtood at 12 diviſions below the freezing point ; there- 
fore the cold, that morning, was greater without the 
room than within it by 8 divifions of Fahrenheit's 
ſcale. 

From what has been ſaid, I think, we may ſafely con- 
clude, that the cold, on the 28th of December 1739 
at one o clock in the afternoon, was ſo great, without 


the 


71 
the window of the ſaid room as to ſink the mercury 
27 diviſions, at leaſt, below the freezing 23 of Fah- 


renheit' $ thermometer, 


| 21 
N. B. No fires were made in the faid room, or in 
the two contiguous rooms, in the year 1739, or in 


the years 1767 and 1768. 


Sarry Street, 3 = 
February, 1768. | J . Short. 
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IX. An Inveſtigation of the Difference between 
- the preſent 3 of the Air in Italy 
and ſome other Countries, and what it was 
Seventeen Centuries ago: In a Letter to 
William Watſon M. D. F. R.S. by the 
« Honoarable Daines Barrington F. R. S. 


Dear Sir, 


1768. 


Troubled you lately to procure from 
your Son Mr. Watſon, who is now in 
Italy, ſome anſwers to certain queries with regard to 
the temperature of the ſeaſons which commonly pre- 
vails there at preſent, and particularly whether the ri- 
vers of that country have been remembered to have 
had their ſurface frozen over. 


I have often put the ſame queſtion to many of thoſe 


who have made the tour of Europe, and have always 


deen anſwered in the negative: as moſt Engliſhmen 
however travel before they pay attention to facts of 
this ſort, I was deſirous of procuring information 


from thoſe whoſe obſervations might be more de- 
pended upon. 


I have long entertained a notion that the ſeaſons are 
become infinitely more mild in the Northern latitudes 
than they were 16 or 17 centuries ago; and from this 
it hath happened that many paſſages in the claſſical 
writers deſcriptive of the Severity of the climates, 


have ſtruck me more than they would perhaps a com- 
mon reader. 


8 * 5 
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It will be immediately ſeen that the proofs of this 
aſſertion muſt depend upon accounts of the weather, 
and it's effects in places, the fituation of which we 
know with ſome precifion, and which may be com- 
pared with the common meteorological obſervations 
in the ſame latitudes and ſpots at preſent. 
If this ſame queſtion ſhould be agitated two thou- 
ſand years hence, it might receive an abſolute demon- 
ſtration ; as a journal of the changes in a well-con- 
ſtructed thermometer would ſhew the temperature 
which prevailed in any particular place, during the 
preſent century. | 
No ſuch accuracy can be expected from any paſſages 
in the claſſical writers; but in order to ſtate the altera- 
tion which may have happened in fo long a courſe of 
years, the molt proper method feems to be to com- 
pare their accounts with thoſe of more modern tra- 
vellers, who have equally wanted the aſſiſtance of a 
thermometer for their obſervations. 
I ſhall for ſeveral reaſons chiefly rely upon many of 
Ovid's letters from Pontus (though he was not only 
a poet, but a writer of moſt glowing fancy, and ima- 
gination), in which he deſcribes the effects of cold at 
'Tomos * during his ſeven years reſidence there, and 
afterwards contraſt this deſcription with that of later 
travellers. 


* It is ſo called by Ovid, who reſided there fo long and under- 
food the language of that country. It was however likewiſe 
Ryled Tomis and Tomi, the latter of which ſeems to have been 
the more general appellation, as the adjective formed from it is 
Tomitanus. Beſides this, Ferrarius ſuppoſes it to be the ſame 
with the modern Temiſware, moſt evidently taken from the an- 
eient name in the time of Ovid, 


* 2 Ovid 


60 

Ovid was born at Sulmo in Italy, about ninety Ro- 
man miles S. W. from the capital: 
« Millia qui decies diſtat ab urbe novem.“ 
He afterwards reſided chiefly at Rome, and was 
there at the time he received the Emperor's orders for 
his immediate baniſhment : I ſhall therefore conſider 
him as then leaving the 42d degree of Northern lati- 
tude, the climate in which he was born, and con- 
tinued to live. | 

He was thence removed to Tomos, which Dr. 
Wells, in his maps of ancient geography, places only in 
the 44th degree of Northern latitude : the change 
was therefore only of two degrees, and yet Ovid im- 
mediately deſcribes the winter of Hudſon's bay. 
But, before I particulariſe any of the paſſages which 
prove the intenſeneſs of the cold, which he there 
experienced, it may be objected that no credit is to 
be given to a melancholy poet, of a warm imagination 
and too exquiſite feelings. | 
This argument, I admit, would have great weight, 
if he only complained of the exceſſive and intolerable 
cold which prevailed. The maxim of law, however, 
holds equally in natural philoſophy* « that he who 
* means to 1mpoſe or miſrepreſent never deals in particu- 
% /ar fatts,” eſpecially ſuch as admit of an immediate 
contradiction, and in which he could not himſelf be 
deceived. 

He faw with his own eyes the Euxine ſea covered 
with ice: 
Vix equidem credar, fed cum fint præmia falſi 

“ Nulla, ratam teſtis debet habere fidem : 
« Vidimus ingentem glacie conſiſtere Pontum.” 
| Lib. III. El. 10. 


B 


* « Fraus verſatur in generalibus.“ 
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But if you will not credit what he ſaw, he after- 
wards mentions walking upon this ice: 

Nec vidiſſe fat eſt, doen calcavimus #quor ; 
« -Undaque, non "uds ſub pede, ſumma fuit.“ 

The ſea thus frozen, not only bore Ovid who hath 
deſcribed himſelf to be very light and agile, but oxen 
and carriages paſſed over it: 


e Perque novos pontes, ſubter labewtibus undis, 

Pucunt Sat matici barbara plauſtra boves.“ 

Lib. III. El. 10. 
When the poor baniſhed poet, during this rigorous 
weather, wanted ſome generous wine to warm himſelf, 
it was preſented to him in a ſtate of congelation : 

« Udaque conſiſtunt formam ſervantia teſtæ 

« Vina, nec hauſta meri, ſed data fruſta, bibunt.” 

This effect of cold was not experienced in London, 
ſituated i in the 52d degree of Northern latitude, during 
the great froſt in 1740. 

Add to theſe proofs, that what he here mentions is 
not the effect of one particular hard and ſevere winter; 
he complains from year to year of nearly the ſame 
circumſtances : © 
Ut ſumus in Ponto ter frizore conſtitit Iſter, 

0 Facta eſt Euxini dura ter unda maris.“ 
| Lib. I. EI. 10. 


The ſnow likewiſe in many places never diſſolved 
during the ſummer : 


Quæque nec hoſte fero, nec nive terra cares.” 


«© Frigore perpetuo Sarmatis ora riget.” 


« Et ſolet in multis þ1ma' manere locis.” 


I think therefore that what I have preſumed to 


conjecture, may be reſted upon the ſingle ny 
0 
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of Ovid; but, as there is with ſome ſo ſtrong prejudice 
againſt facts from ſuch a quarter, I ſhall endeavour to 
corroborate this authority, by deſcriptions of the ſame 
country, which we find in other writers of thoſe cen- 


turies. 


His contemporary Virgil ſpeaks thus of the eech 
of cold in the ſame latitude: 
« Czduntque ſecuribus humida vina, 
« Stiriaque impexis induruit horrida barbis.” 
_ *Georg. Lib. III. I. 349. & ſeq. 
He likewiſe aſſerts that the ſnow. 
*  Septen aſſurgit in ulnas.“ 

Virgil indeed i is alſo unfortunately a poet ; but his 
Georgics are perpetually relied upon as authority, not 
only by Pliny, but the later writers on huſbandry. 

Such credit is given to our on great deſcriptive 
poet Thomſon, that the compilers of the Encyclope- 
die have almoſt entirely tranſlated his Seaſons, under 
the article Zone: nor is there perhaps a circumſtance 
mentioned throughout thoſe poems, which the moſt 
ſcropulous, and minute naturaliſt may not rely upon. 

I ſhall juſt mention the authority of one more poet, 
as he is ſcarcely more than a metrical geographer : 


Dionyſius, in deſcribing the fame country, _ 
thus of the ſnow's never melting : 


L £7008 o . Keivoy Evo Ports ego. 
Aist S xen TE Yiw, de T6 durans. 
TTepiny 106, 1. 668. 
1 ſhall. cloſe theſe corroborating proofs of the cold 
which was experienced at Tomos, by a paſſage from 
another geographer, who is ſufficiently proſaic not to 


admit of any objection, to his teſtimony, on account 
of a too lively imagination: 


1 
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Thus is Ovid ſupported in that very material and 
ſtriking fact of the ice being commonly ſtrong enough 
to bear carriages. 

It now remains to compare this account of the ſe- 
verity of the cold at Tomos, with that of more mo- 
dern travellers, who have either been at the fame place 
during the winter, or paſſed not very far diſtant. 
Rubruquis, Marco Polo, Jean du Plan, Carpin, and 
Mandeville, were all of them on the borders of the 
Euxine Sea, and proceeded many degrees Northward ; 
and yet we do not hear of any complaint with regard 
to the cold. 

Buſbequius travelled from Buda to Conſtantinople, 
in the midſt of winter ; nor does he mention any in- 
convenience, or interruption, from froſt or ſnow. If 
it be faid that his way did not lye through Tomos (or 
Temeſware), to this it may be anſwered, that he croſſ- 
ed the fame latitudes ; to which it may be added, that 
there was no Euxine Sea to mitigate the ſeverity of 
the cold. | 

I muſt likewiſe here make another obſervation, 
that it does not appear either from Ovid, who is ſo 
very minute in every particular relative to this coun- 
try, or from any other traveller, that there are high 
mountains in the neighbourhood of Tomos. 
Tournefort was on the Black Sea, in the beginning 
of April, and dwells much upon the very fine weather 
during the time he continued upon it. He ob- 
ferves, however, that, in the time of Conſtantine, the 
ſtreight oppoſite to Byzantium was frozen over; ar 
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that in the year 401 the Euxine Sea was covered with 
ice, for twenty days together. Theſe facts, W 
ſtruck him, as extraordinary. | 

Mottraye was in Crim T. artary, | in the year 171 In 
during the months of November and December; who 
is alſo entirely filent, with regard to any uncommon 
effects of cold. 

Theſe are all the travellers, whoſe works 1 have 
locked into, or could procure on this occaſion... I do 
not take upon myſelf to ſay, that there may not be 
others, which have eſcaped: me; but I ſhould not 
ſuppoſe the number to be great, as the Euxine Sea, 
and its neighbourhood, neither anſwers to the Euro- 
pean traveller, in point of curioſity or commerce. 

I have ſaid in the outſet, that 1 have ſome particular 
reaſons, for fixing chiefly on Tomos, to make this 
compariſon ; which ariſes from the country being 
preciſely in the ſame ſtate that it was in the time of 
Ovid; this entirely excludes the common obſerva- 
tion, that the cultivation of. a country wilt render fe: 
climate; more temperate. | 

We will now leave Tomos, and: compare the ac- 
counts of the weather in Italy, with thoſe of the pre- 
ſent times: it being firſt pre miſed, that the country 
was better cultivated, in: the Auguſtan age, than it is 
now, which ſhould conſequently. have made the tem- 
perature of the air, more warm than it is now expe- 
rienced to be. 6 


The queries propoſed 00 your ſon Mr. Watſon re- 
late to this com pariſon, and have occaſioned my trou- 
bling you with this length of letter, ſince I have within, 
theſe few days been fortunate enough to procure, 


through other hands, the information I could have 
wilhed on this head. | 


I Thall 
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I ſhall begin with fome from Virgil's 
Georgics, having already attempted to ſhew that no 


authority can be more relied upon. 

This moſt excellent huſbandman is conſtantly ad- 
viſing precautions againſt ſnow and ice in the ma- 
nagement of cattle ; and he may be generally ſuppoſed 
to give theſe directions for the neighbourhood of 
Naples , or Mantua his native country, where he 
does not evidently from the context mean ſome other 
parts of Italy: 

« Et multa duram ſtipula, filicumque maniplis 

« Sternere ſubter humum, glacies ne frigida lædat 
« Molle pecus. Lib. III. I. 297. 
This relates to ſheep; but that hardy animal the 
goat wanted the ſame attention during the winter : 

« Ergo omni ſtudio, glaciem, ventoſque nivaies 

« Avertes.' Lib. III. I. 317. 

Speaking afterwards of Calabria, the moſt Southern 
part of Italy, he expreſſes himſelf, with regard to the 
rivers being frozen, as what was commonly to be ex- 
pected : 

« Et cum triſtis hyems etiamnum frigore faxa 

* Solueret, & glacie curſus frænaret aquarum . 


* c Illo Virgihum me tempore dulcis alebat 
& Parthenope, ftudiis florentem ignobilis oti.“ 

+ It appears alſo by the ſixth Satire of Juvenal, that the 
Tiber's being commonly frozen in winter fupphied the ladies 
of Rome with a very extraordinary inſtance of implicit deference 
to the commands of the Egyptian prieſts: 


« Hybernum fracta glacie deſcendet in amnem, 
«© Ter matutino Tiberi mergetur —————” 


Pliny's favourite villa of Laurentinum was fituated near the 
mouth of the ſame river; and, in the very minute deſcription of 
its beauties and conveniences, he dwells much more upon the 
cxpoſition of different parts of it to the warmth of the ſun, 


Vol. LVIII. K I am 


[66 ] 

1 am aſhamed to be obliged to ftate ſo many au- 
thorities ; but, as the proof entirely ariſes from many 
ſuch concurrent paſſages, I ſhall now ſupport the 
teſtimony of Virgil by that of two naturaliſts, who 
were either Italians, or reſided in Italy. 

Pliny, in a chapter, De natura coli ad arbores, and 
ſpeaking of Italian trees, fays, © Alioqui arborum 
« frugumque communia ſunt, ves dutings ſedere,” 
Lib. XVII. cap. 2. 

But perhaps the ſtrongeſt proof of that very re- 
markable fact, the Italian rivers being conſtantly 
frozen over, is to be collected from a chapter in Alan, 
which conſiſts entirely of inſtructions how to catch 
eels, whilſt the water is covered with ice: to this, 
without troubling you with a long citation, I ſhall 
barely refer. (See Lib. XIV. de Animal. cap. 29.) 

Now, if we may believe the concurrent accounts of 
modern travellers, it would be almoſt as ridiculous to 
adviſe a method of catching fiſh in the rivers of Italy, 
which depended entirely upon their commonly being 
frozen over, as it would be to give ſuch directions 
to an inhabitant of Jamaica. | 

I likewiſe cannot find that the precautions, which 
Virgil gives in his Georgics, againſt the damage which 
ſheep and goats might receive from the ſnow and 
froſt, are now neceſſary; and both theſe animals 
are known to ſtand the ſevereſt winters of the High- 


than its coolneſs, which is the circumſtance moſt attended to, 
even in our northern climate. 

He alſo mentions, that the ſituation was not warm enough 
either for olives or mirtle ; and that the /aurus (which, whether it 
be the bay or laurel, bears our climate, except in ſeaſons of ex- 
traordinary ſeverity) would not then frequently ſtand the whole 
winter, neither at Laurentinum, nor near the town of Rome. 
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lands of Scotland, conceived to be in Virgil's time 
almoſt the ultima Thule. Fo IT 

I do not pretend however to aſſert from this, that 
ſnow does not lye upon the Alps and Apennines, 
which ariſes from their very conſiderable height, nor 
that ſome waters on the tops of ſuch mountains, or 
perhaps nearly under them, may not be frozen, 
eſpecially when they are at a great diſtance from the 
ſea. 

We ſhall find however that the climate hath like- 
wiſe, upon theſe very ſummits, become proportionably 
mild with that of the more level countries. 

This receives a very clear and ſatisfactory proof, 
from the difficulties which thoſe formerly encountered 
who paſſed the Alps. 

Every line, almoſt, of both Livy's and Polybius's 
deſcription of Annibal's paſſage, makes mention of 
froſt and ice; we know that theſe mountains have 
been eaſily croſſed ſince by armies, from the time of 
Francis. the firſt, to the war of 1743. They are 
| likewiſe paſſed ſometimes even by conſumptive tra- 
vellers during the winter. 

It is now time, perhaps, to releaſe you from this 
very long diſſertation ; on a point, however, which 
ſeems to be of ſome curioſity and importance, I am, 


Dear Sir, 


Vour moſt faithfal, 
humble ſervant, 
Daines Barrington. 
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X. An Arcount of Rings conſiſting of all th 


Priſmatic Celours, made by Eleftr ical Ex- 


unt an the Surface of Pieces of Metal; 
_ by Joſeph Prieftley, LL. D. F. R. Ss. 


Read March 10, I T was a diſcovery of Sir Ifaac Newton, 
8288 that the colours of bodies depend upon 
the thickneſs of the fine plates which compoſe their 
ſurfaces. He has ſhown that a change of the thicknets 
occaſions a change in the colour; differently coloured 
rays being thereby diſpoſed to be tranſmitted through 
the plate, and conſequently rays of different colours 
being diſpoſed to be reflected at the ſame place, fo. as 
to preſent. the appearance of different colours to th 
bs vas lation in the denſity of the plate, he ſhows, 
will occafion a variation in the colour ; but till a 
wediyna of any denfity would exhibit all the colours 
according to the thiek neſs of the different parts of it. 
Theſe obſervations he confirmed by experiments on 
plates of air, water, and glaſs. He alſo mentions the 
colours which ariſe on poliſhed. ſteel, by heating it; 
as likewiſe on bell-metal, and ſome other metalline 
ſubſtances, when melted and poured on the ground, 
where they may cool in the open air: and he aſcribes 
theſe colours to the ſcoriæ, or vitrified parts of the 
metal, which, he ſays, moſt metals, when heated, or 
melted, do continually protrude, and ſend out to their 
ſurface, covering them in the form of a thin glaſſy 
ikin. Oftzcs, pag. 194. 
_ 'Ehis capital diſcoveiy, concerning the colours of 
bodies depending upon the thickneſs of the fine 
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plates which compoſe their ſurfaces, of whatever den- 
fity thoſe plates be (and which may be of ſuch ad- 
mirable uſe to explain the colours, and perhaps, in due 
time, the conſtituent parts and internal ſtructure of 
natural bodies) I have been ſo happy as to hit upon 
a method of illuſtrating and confirming, by means of 
electrical exploſions. Theſe, being received upon 
the ſurfaces of all the metals, change the colour of 
them, to a confiderable diſtance round the ſpot on 
which they ate diſcharged, fo that the whole ſpace is 
divided into a number of concentric circular ſpaces, 
each exhibiting all the prifmatic colours; and perhaps 
as vivid as they can be made in any method what- 
ever. 

It was not by any reafoning @ priori, but by a mere 
accident, that I firſt diſcovered theſe colours. Having 
occafion to take a great number of explotions, in order 
to aſcertain the lateral force of them; I obſerved that 
a plate of brafs, on which they were received, was 
not only melted, and marked with a circle, by a 
fufion round the central ſpot, but likewiſe tinged, 
beyond this circular fpot, with a green colour, which 
I could not eaſily wipe out with my finger. Struck 
with this new appearance, I replaced the apparatus, 
and continued the exploſions ; till, by degrees, I per- 
ceived a circle of red beyond the fainter colours; and, 
examining the whole with a microſcope, I plainly 
diſtinguiſhed all the priſmatic colours, in the order of 
the rainbow. The diameter of the red, in this in- 
ſtance, happened to be one third of an inch, and the 
diameter of the purple about one fourth. 

Pleaſed with this experiment, I afterwards purſued: 
and diverſified it in a great variety of ways, the reſult of 
which I ſhall compriſe in the following obſervations. 

| 1. When 
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1. When a pointed piece of metal is fixed oppoſite 
to a plain ſurface, the nearer it is placed to the ſur- 
face, the ſooner do the colours appear, the cloſer do 


the rings ſucceed one another, and the leſs ſpace they 


occupy ; as, on the other hand, the farther it is placed 
from the ſurface, the later do the colours appear; 
but the rings then occupy a proportionably greater 


ſpace, and have more room to expand themſelves. 


N' 1. on the ſteel *, was made by the exploſions paſſ- 
ing frem the point of a needle, fixed at the diſtance 
of of an inch from the ſteel; and Ne 2. was made 
at the ſame time, when the needle was placed at the 
diſtance of „ of an inch. It ſeems, however, that 
when the point is placed at ſuch a diſtance, as that 
the electric matter has room to dilate, and form as 
large a circular ſpot as the battery will admit, the 
rings are as large as they are capable of being made; 
but that ſtill the colours appear later, in proportion 
to the diſtance beyond that. When the point is 
fixed exceeding near, or is made to touch the ſur- 
face, the colours appear at the very firſt exploſion, 
but they ſpread irregularly, and make not diſtinct 
rings, as No 1. upon the tin. 

2. The more acutely pointed is the wire, or needle, 
from which the electric matter iſſues, or at which it 
enters, the greater number of rings appear. A blunt 
point makes the rings larger, but fewer; and in that 
circumſtance it is likewiſe much later before the co- 
lovrs make their appearance at a given diſtance, N? 3. 


* All the coloured rings mentioned in this paper were ſhewn 
to the Royal Society, but could not be well repreſented by a 


print. 
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upon the ſteel, was made by a blunt wire, and N' 2. 
upon the tin by a braſs knob fixed oppoſite to it. 

3. In making theſe rings, the firſt appearance is a 
duiky red, about the edges of the circular ſpot ; pre- 
ſently after which (generally aſter four or five ſtrokes). 
there appears a circular ſpace, viſible only in a poſi- 
tion oblique to the light, and looking like a ſhade on 
the metal. This ſpace expands very little during the 
whole courſe of the exploſions, and it ſeems to be, 
as it were, an attempt at the firſt and fainteſt red; for 
by degrees, as the other colours fill the bulk of that 
ſpace, the edges of this ſhade deepen into a kind of 
brown ; as may be ſeen particularly in N* 4. upon the 
ſteel, where it is ſomething more than half an inch 
in diameter, and in Ne 1. where it is near 3 of an 
inch. 

4. After a few more exploſions, a ſecond circular 
ſpace is marked out by another ſhade, beyond the 
firſt, generally about + or , of an inch in diameter, 
which I have never obſerved to change its appear- 
ance, after ever ſo many exploſions. This ſecond 
ſhade, by ſucceeding the firſt; which as I obſerved, 
becomes gradually of a brown, or a light red, ſeems 
to be an attempt at the fainter colours, which intervene 
between the reds. 5 

5. All the ſtronger colours make their firſt appear- 
ance at the edges of the circular ſpot; and more explo- 
ſions make them continually expand towards the ex- 
tremity of the ſpace firſt marked out, while others ſuc- 
ceed in their place; till, after about thicty or forty ex- 
ploſions, three diſtinct rings generally appear, as in 
No 4. upon the ſteel. If the exploſions be continued 
farther,the circle becomes leſs beautiful, and leſs diſ- 

tinct; 
boy 1 
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* tint; the red commonly prevailing, and ſuffuſing 
all the other colours, as in Ne 1. upon the ſteel; 
though I attribute the confuſion of the colours in 
that circle, in part, to the needle having been ſeveral 
times accidentally broken from the cement which 
| ſupported it, and to its not having been replaced ex- 
. aftly as before. | 
6. The laſt formed colours are always the moſt 
vivid, as appears very diſtinctly in the reds of Ne x 
upon the ſteel. Alſo the laſt formed rings lie cloſer 
to one another than the firſt. 
7. Theſe rings may be bruſhed with a feather, and 
- even wetted, or a finger may be drawn over them, 
without their receiving any injury; but they eaſily 
peel off, when ſcratched with one's nail, or any thing 
-that is ſharp, the innermoſt rings being the moſt dit- 
ficult to eraſe. 
8. The firſt circles are ſometimes covered with a 
- quantity of black duſt; part of which however may 
be wiped off with a feather, fo as to ſhow the co- 
lours under it. An attempt to wipe off more, on 
the rough ſide of the ſteel, took off the colours along 
with it; but more than half yet remains, with the 
duſt upon it, as it was firſt formed. 
9. It makes no difference whether the electrie mat- 
ter iſſue from the pointed body upon the plate, or 
from the plate upon the pointed body; the plate op- 
poſed to the point being marked exactly alike in both 
cafes. Alſo the points themſelves, from which the 
fire iſſues, or at which it enters, are coloured to a con- 
fiderable diftance, often about half an inch, but not 
very diſtinctly. The colours likewiſe return here, in 
concentric rings, as upon the plate. 


10. I think 


> tw] 
10. I think that the more circles are made at the 
ſame time, the more delicate will the colours be; 
whereas the ſurface is, as it were, torn, or corroded by 
more violent exploſions ; which makes the colours 
appear rough and courſe. Ne 4. is I think on this 
account, as well as ſome others, marked in a more 
delicate and beautiful manner than N' 1. or Ne 5. 
But this roughneſs is only perceived on the ſteel. On 
filver, tin, and poliſhed braſs, the colours were always 
free from that roughneſs. | 

11. A poliſhed ſurface is not neceſſary, the colours 


being very manifeſt on the rough fide of the ſteel, 


where it is not covered with the black duſt men- 
tioned above. 


12. Theſe coloured rings appear almoſt equally 
well on all the metals on which I have made them ; 
namely, gold, filver, copper, braſs, iron, lead, and tin. 

I have not tried any of the ſemi-metals; but I have 


no doubt of their anſwering as well as the proper 
metals. 


13. When the pointed wire was made to incline to 
the plane on which the colours were exhibited, the 
circular ſpot was quite round, the center of it being 
in the perpendicular let fall from the point ; but the 
colours were projected oppoſite to the point, in an 
oblong figure. 

Upon ſhewing theſe coloured. rings to Mr. Canton, 
I was agreeably ſurpriſed to find, that he had, like- 
wiſe, produced all the priſmatic colours from all the 
metals, but by a different electrical proceſs. His 
method had been to extend fine wires over the ſur- 
face of pieces of glaſs; and when the wire was ex- 


ploded, he obſerved that the glaſs remained tinged 
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with all the colours from all the metals. They are 
not indeed diſpoſed in ſo regular and beautiful a man- 
ner as in the rings I produced; but they equally de- 
monſtrate, that none of the metals diſcovers the leaſt 
preference to any one colour more than another. A 
variety of other very extraordinary appearances oc- 
curred in the courſe of Mr. Canton's experiments in 
melting wires. 

In what manner theſe colours are formed, it may. 
not be eaſy to conjecture. In Mr. Canton's method 
of producing them, the metal ſeems to be diſperſed 
in all directions from the place of exploſion, in the form 
of ſpheres, of a very great variety of ſizes, tinged with 
all the variety of colours, ſome of them too ſmall to 
be diſtinctly vifible by any magnifier. In my me- 
thod, it ſhould rather ſeem that they are produced in 
a manner ſimilar to the production of colours on ſteel 
&c. by heat i. e. the ſurface is affected, without the 
parts of it being removed from their places, certain 
plates only, or /amine, being formed, of a thickneſs 
proper to exhibit the reſpective colours at certain diſ- 
tances; and that the thickneſs of theſe plates is con- 


tinually changing by the repetition of the exploſions. 


N. B. The battery made uſe of in the abovemen- 


tioned experiments was of — 9 one ſquare feet 
of coated glaſs, 
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Received March 9, 1768. 


XI. A Letter from John Ellis, Eſquire, 
F. R. S. io the Preſident, on the Succeſs of 
his Experiments for preſerving Acorns for 
a whole Tear without planting them, ſo as 
zo be in a State fit for Vegetation, with 
a View to bring over ſome of the moſt va- 
luable Seeds from the Eaſt Indies, to plant 
for the Benefit of our American Colonies. 


Read March 10, 


he AVING diſcovered that the diſap- 


pointment, which I met with about 
a year ago, in attempting to preſerve through the ſea- 
ſon ſome ever-green oak acorns and ſome cheſnuts in 
wax, was owing to their being unfit for vegetation at 
the time of my inclofing them; I reſolved in my 
next attempt to try only ſuch as I was perſuaded were 
ſound and freſh. 

Fortunately, my curious and learned friend theRight 
Honorable Sir Thomas Sewell Maſter of the Rolls, 
hearing of my diſtreſs, offered to procure me ſome 
excellent acorns of the engliſh oak, part of a parcel he 
had been ſowing at his ſeat at Otterſhaw near Chert- 
ſey in Surrey ; theſe he was ſo obliging to ſend me 
the 2oth of February 1767 ; part of them I ſowed 
immediately under the windows of my chambers, in 
the kitchen garden of Grays Inn: and on the 22d of 
the ſame month I incloſed about 36 of them in bees- 
L 2 wax. 
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wax. Moſt of thoſe that I had ſown in the garden 
came up in June following 1767, and by the middle 
of September were 6 inches high. | 
This gave me ſome hopes that I ſhould not labour 
in vain as I had done before; for part of the ſame 
1 of ever-green oak acorns which - failed, I 
* to Sir Thomas Sewell the year before to 
ſow, and he aſſures me that not one of them came up 
with him. I likewiſe diſcovered, though too late, 
that the Spaniſh cheſnuts, which failed, had been kiln- 
dried ; this is a common practice in Spain, to prevent 
their ſprouting by the damp heat in the hold of the 
ſhip. 
- | ſhould not, my Lord, be ſo particular in explaining 
the cauſe of my diſappointment, but to ſhew the care 
that is neceſſary to be taken by perſons abroad in the 
choice of the ſeeds, as well as the ſtate they ought to 
be in, if they expect they ſhould anſwer the great end 
we propole. 
Before I mention the method in which I treated 
theſe acorns, I muſt obſerve to your Lordſhip, that 
though I have formerly been fo ſucceſsful as to pre- 
ſerve both acorns and cheſnuts for the ſpace of ayear 
in bees wax, ſeveral of which have afterwards vege- 
tated, and ſome of them are now grown into trees; 
yet I always found that many of them were rotten 
when they were taken out of the wax; which made 
me ſuſpect that it was owing to the too great heat of 
the melted wax, that ſo many of them were deſtroy- 
ed. This put me on thinking of the following me- 
thod to guard the ſeeds to be preſerved from too great 
heat, which I have now the pleaſure to ſhew your 
Lordſhip and the reft of the Royal Society the good 
effects of. 


After 


771 
After I had choſen out the faireſt acorns, laying: 
aſide ſuch as had ſpecks proceeding from the wounds 
of inſets, I wiped them very clean till they were 
quite brigh perſpiration 


t, for fear of any condenſed 
on the ſarface, which if incloſed, would turn to moul- 
dineſs. I then poured ſome melted bees-wax into a 
china plate about half an inch deep, and ſoon as the 
wax was cool, but ſtill very pliable, I cut out with a 
penknife as much as would incloſe one acorn ; this I 
wrapped round it, rolling it between my hands till the 
- edges of the wax were ly united: in the ſame 
manner I covered about 36 of them with all the cau- 
tion in my power, ſo that after they had been ſet to 
harden I could not perceive the leaſt crack in them. 
When they were quite cold and hard, I prepared an 
oval chip box, of 7 inches long, 4 broad, and 3+ 
deep; into this I poured melted bees-wax to the depth 
of an inch and half; and when I could bear my finger 
in it, I laid the covered acorns at the bottom in rows 
as cloſe as I could: together ; afterwards other rows 
over them, till the box was full ; and when the firſt 
wax began to cool, I poured ſome wax that was bare- 
ly fluid over the uppermoſt acorns till they were quite 
covered. In order to cool them as ſoon as poſſible, I 
ſet the box- near a window, where the ſaſh was 
raiſed a little to let in a ſtream of cold air ; when 
they were almoſt cold, I perceived the wax had 
ſhrunk a little here and there, and left ſome chinks ; 
theſe I immediately filled up wich very ſoft wax, 
preſſing it very cloſe and ſmooth. After it was 
quite cold and hard, I put on the cover of the box, 
and placed it on a ſhelf in a cloſet till the beginning 
of Auguſt laſt, when I ſent it to-the care of Mr. 
Dacoſta, clerk to the Royal Society, to their 3 in 

rane 


[ 28 } 


Crane Court, to be produced and'examined before the 


Royal Society at ſome-of their firſt meetings after the 


long vacation. My health would not permit me to at- 
tend myſelf ; but I am informed, my Lord, that when 
they 


were cut open and examined before your Lord- 
ſhip and the reſt of the Royal Society preſent, their 
appearance promiſed ſucceſs; and that they were or- 
dered to be delivered by Dr. Morton, ſecretary to the 
Royal Society, to the care of Mr. William Aiton, 
Botanic Gardiner to her Royal Highneſs the Princeſs 
Dowager of Wales at Kew at: my requeſt, that the 
Royal Society might be informed whether they would 
vegetate. del 

I have juſt now, my Lord, had the pleaſure of re- 
ceiving a letter from Mr. Aiton, ad viſing me, that he 
had ſent to Mr. Robertſon, houſekeeper to the Royal 
Society, two pots with the young oaks riſing from the 
acorns preſerved in wax, which Dr. Morton fent him 
from the Royal Society in December laſt; and am 
well perſuaded he has carefully attended to an expe- 
riment, the ſucceſs of which, if properly followed, may 
in a few years put us in poſſeſſion of the moſt rare 
and valuable ſeeds in a vegetating ſtate from the remo- 
teſt parts of the world, which in time may anſwer 
the great end of the improvement and advancement 
of our trade with our American Colonies, I am, 


My Lord, 
with the greateſt reſpect, 
Your Lordſhip's 


moſt humble and obedient ſervant, 


Gray's-Inn, March K 
FP SO John Ellis. 


SIR, 


7% 


| Kew, March 8, 1768. 
«1 Loo Jo mit nn. N 1 
I Received December 5 +767, af Doctor Morton of 
> the Britiſh Muſeum a parcel of acorns preſerved in 
wax (the quantity of acorns which I received was 
34); and according to your deſire and direction they 
were ſowed, as ſoon as I received them, into a ſandy 
light loom. I placed the pots with the acorns under 
a frame, where they remained till January the 28. I 
then took the pots with the acorns out of the frame, 
and placed them near a window, in one of our large 
airy ſtoves, where they have remained ever ſince; ac- 
cording to your deſire, they ſhall be ſent to-morrow 
to the Royal Society's houſe. I think the gentlemen 
of that Honourable Society will be pleaſed to fee the 
method of preſerving ſeeds in wax prove fo ſucceſſ- 
ful; as the acorn is one of the worſt of feeds to keep 
any time, out of the ground, from periſhing ; and: 
the good ſucceſs there is from thoſe few which I 
received from Doctor Morton. I am, therefore, of 
the opinion, that, if ſeeds are ſaund and dry, and care- 
fully put up in the wax, it is the, beſt method 
that has ever been found out. to. preſerve ſeeds from 
diſtant countries. 


 Þ am, Sir, PI 
Your moſt obedient and humble ſervant, 
To John Ellis, Efq; William Aiton.. 


Gray's- Inn. 
N. B. There are ſixteen in one pot, and nine in the 
| other, that are already come up, and moſt 
of them from four to fix inches bizh. 
5 XII 4 
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XII. A Leiter from Dr. Donald Monro, 
F. R. S. to Mathew Maty, M. D. Sec. 
R. S. incloſng one from Mr. Farley, of 
Antigua, on the god Effects of the Quaſi 


Root in ſome Fevers, | 


SIR, 


Read March 17, S we have had no further accounts 
1708. FA of the Quaſſi Root, ſince Dr. 
Linnzus publiſhed the ſixth volume of his Amæni- 
tates Academice in the year 1764, I have, accord- 
ing to your deſire, ſent you the copy of a letter on the 
good effects of this root, which 1 hope will be ac- 
ceptable to the Society, as it may excite Phyſicians to 
make trials of this medicine which ſeems to pro- 
miſe to be of ſo much uſe. The original letter was 
given me by the gentleman to whom it is addreſſed, 
while I attended him laſt year when he was here in 
England for the benefit of his health. I am, 


STR, 
Your moſt obedient humble ſervant, 


Y — — D. Monro. 


* Dr. Carol. Linnæus gives a particular deſcription and figure 
of the Quaſſi tree, which grows in the neighbourhood of Surinam, 
in South America, and of the Root having been adminiſtred at 
Surinam, with great ſucceſs, in malignant, remitting and inter- 
mitting fevers: and he tells us that its virtues were firſt diſco- 
vered by a ſlave of the name of Quaſſi, from whom the tree got 


As name. 
2 Copy 


[ 8+ 


Copy of a Letter from Mr. James Farley, Practitioner 
in Phyfick in the Iſland of Antigua, to his Partner, 
Me. Arch. Gloſter, in Lendon ; dated Antigua, 
July 26, 1767. | | 


S I R, 


M R. T—r has been extremely ill ſince. his arrival 
with a fever, which laſted for many hours, ; and, 
upon its going off, he could not retain the bark in any 
ſhape whatever. Many things were tried to check 
the vomiting, and enable him to keep down ſome 
bark, but to no purpoſe. At laſt I tryed the Quaſſi 
Root, an account of which I read in one of the ma- 
gazines for this year ; it fat extremely well on his 
ſtomach ; he had no vomiting after the firſt doſe, and 
recovered very ſpeedily. 

I have lately tried it in three or four caſes, where 
there has been a tendency to putrefaction and the 
bark would not ſtay on the ſtomach ; a dram of this 
root, has effectually anſwered every purpoſe that the 
bark would. It has this advantage over the bark, that 
it does not heat the patient. 

I have given it in fevers, joined with the Radix 
Serpentariæ Virginianæ, with ſucceſs. I had a pound 
or two from Eſquebo, and have ſent you a little of it. 

Dr. Warner has ſent Dr. Jackſon a piece of it; he 
ſaw the good effects of this medicine, in a patient, 
Captain B—n, who fails for London to-day. He at- 
tended him with me. I could not get the bark to fit 
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[ 82 ] 
on his ſtomach, for he had a pe 3 vomiting, and 
could not keep down any nouriſhment whatever. I 
prepared a decoction of a dram and a half of the 
Quaſſi Root, and a dram of the Rad. Serpent. Virgin. 
When it was ready, I ſent for Dr. Warner, that he 
might ſee the patient before I adminiſtred it; he com- 
plained of Dole pain on touching the pit of his ſto- 
mach, had a very Huggith low pulſe, a great pain over 
his eyes and in his eye balls, and vomitings. He took 
the decoction, which lurprizingly put a ſtop to his vo- 
miting ; he had no return after the firſt doſe, and kept 
down every thing. We indeed gave him ſome 
Camphor and Sal Succini, on account of the fluggiſh- 
neſs bf the pulſe, but I have tried it alone in a de- 
coction, with infinite advantage. 


Signed, J. Farley. 


Received 
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XIV. Account of the different Species of the 
Birds, called Pix6uins, by Thomas Pen- 
nant, Eſquire, F. R. &. 


PINGUINS. 


HE characters of this genus are, 
very ſmall wings and thoſe covered 
with meer ſhafts. Four toes on each foot, three of 


which are webbed, the fourth looſe and ſtanding for- 
ward, 


Read March 17, 
1768. 


1. The PATAcGonian PINGUIN. 


Tas. V. 
Size. The length of the ſtuffed ſkin, we mea- 


ſured, was four feet three inches ; and 
the bulk of the body ſeemed ſuperior 
to that of a ſwan. 

Four inches and a half long; ſlender, 
ſtrait, bending only on the end of the 
upper mandible, black, covered on each 
fide the baſe with ſoft ſhort brown fea- 
thers ; the ſides of the lower mandible 
compreſſed, the lower part or baſe orange 
coloured, the end duſky. No noſtrils. 
Tongue. Half the length of the bill, and ſingu- 
larly armed with ſtrong ſharp ſpikes 

pointed backwards. 
'N 2 Plumage. 


Bill. 


92 


Plumage. The moſt remarkable of all the feathered 


Wings. 


tribe, each feather lying over the other, 
with the compactneis of the ſcales of 
fiſh ; their texture is equally extraordi- 
nary ; the ſhafts broad and very thin; 
the vanes unwebbed ; the head, throat, 
and hind-part of the neck, are of a deep 
brown colour; from each fide of the 
head to the middle of the fore-part of 
the neck are two lines of bright yellow, 
broad above, narrow beneath, .and 
uniting half way down; from thence. 
the ſame colour widens towards the 
breaſt, fading away till it is loſt in 
pure white, of which colour is the whole 
under fide of the body, a duſky line 
dividing it from the colour of the upper 
part ; the whole back is of a very deep 
cinereous colour, almoſt duſky ; but the 
end of each feather is marked with a 
cœrulean ſpot, thoſe about the junction 


of the wings larger and paler than the 
others. 


Are extremely ſhort in reſpect to the bulk 


of the bird, hang down, and have ra- 
ther the appearance of fins, whoſe of- 
fice they perform * ; their length 1s only 
fourteen inches; on the outſide they are 
duſky, and covered with ſcale-like fea- 
thers, or at beſt with ſuch whoſe ſhafts 


De Veert's Voyage, p. 333. Winter's Voyage in Hacluyt's 


Coll. III. 752. 


are 
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are ſo broad and flat as ſcarce to be di- 
ſtiaguiſhed from icales ; thoſe on the 
ridge of the wings confiiiing entirely of 
haſt ; the larger or quill feathers have 
ſome very ſhort webs. 

Tail. Conſiſts of thirty brown feathers, or rather 
thin ſhafts, reſembling ſplit whate-bone, 
flat on their upper fide, concave on the 
under, and the webs ſhort, unconnected, 
briſtly. 

Legs and From the knees to the end of the claws 

Feet. } fix inches, covered with ſtrong pen- 
tangular black ſcales ; the dere tos ſcarce 
an inch long, and the others ſo re- 
markably ſhort, as to evince the ne- 
ceſſity of that ſtrength of the tail, which 
ſeems intended as a ſupport to the bird 
in its erect attitude; in the fame man- 
ner as that of the wood-pecker is when 
it clings to the ſides of trees; between 
the toes is a ſtrong ſemilunar mein- 
brane, continued even up part of the 
claws; the middle claw is near an inch 
long, and the inner edge very ſharp 
and thin; the interior toe is ſmall, and 
placed very high. 

Skin. Extremely tough and thick, which, with 

| the clolenets of the teathers, guards it 
effectually in the element it is 7 con- 
| verſant in. 

Hiſtory. This bird was brought by Capt. Mac- 
Bride, from the Falkland Ifles, off the 
Straits of Magellan; we believe this 
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ſpecies to have been undeſcribed ; for 

the birds that bear the ſame name are 

mentioned by writer, who treat 
of them as far inferior in ſize to this; 

ſome compare their bulk to that of a 

duck ; but none make it larger than a 

gooſe ; the colours alſo of this ſpecies 
'are too ſtriking not to have been taken 
notice of, had it been before diſco- 
vered. | | 

Captain Mac-Bride was fo obliging as to 
inform us that this was a very ſcarce 
ſpecies; though he ſaw in the ſame 
place multitudes of the leſſer kind, with 
which it a in its manner of life. 
Since the natural hiſtory of each ſpecies 

is the ſame, we ſhall give a general 
view of the economy, &c. from ſuch 
writers who have treated of them. 

It is agreed that they are inhabitants of 
ſouthern latitudes only, being, as far as 
is yet known, found only on the coaſts of 
South America, from Port Deſire to the 
Straits of Magellan ; and, if we re- 
member right, Frezier ſays, they are 
found on the weſtern ſhore, as high as 
Conception. In Africa they ſeem to 
be unknown, except on a ſmall iſle 
near the Cape of Good Hope, which 
takes its name from them. 

They are found in prodigious numbers on 
land during the breeding ſeaſon ; for 

they ſeldom come aſhore but at that 
2 time ; 
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time; they form burrows under ground, 

like rabbits; and the ifles they frequent 
are perfectly undermined by them, ſo 
that it is difficult to walk without falling 
into their holes, or ſinking through the 
furface up the ſhoulders. Such ren- 
contres are diſagreeable, as theſe birds 
bite extremely hard; and commonly 
three or four are found. to neſtle toge- 
ther in the ſame hole. 

Their eggs are ſaid to be rather leſs than 

that of a gooſe ; and that they begin to 

hy the latter end of September, or be- 
ginning of October. 

Their attitude on land is quite erect; and 
on that account they have been com- 
pared by. ſome to pygmies,. by others to- 
children with white bibs . 

Qn land they: are exceſſively aukward, by 
reaſon of the fituation of their legs, which 
are placed quite behind : they are very 
tame, and may be drove like a flock 
of ſheep ; when preſſed, they ſeek for 
ſhelter either in their burrows, or the 
ſea, which ſeems to be their more na- 
tural element. 

In the water they are remarkably active, 
and ſwim with vaſt ſtrength, aſſiſting: 
by their wings, which ſerve inſtead of. 
fans. 

Their food in general is ſh, not but that 

they will eat graſs like geeſe ; for vir 


* Narborcugh's voyage, p. 59. | | 
8 Richard 
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Richard Hawkins obſerved, in an iſle 
they frequent off Patagonia, a ſmall 
valley covered with grafts, which the 
birds never burrowed in, as if they 
meant to reſerve it for paſturage. 

They are very fat, but taſte very fiſhy, not 
unlike our puffins: as they are very 
full of blood, it is ncceſſary to cut off 
their heads as ſoon as tliey are killed, 
in order that it may run out; it is alſo 
requiſite they ſhoutd be flayed, for 
without thoſe precautions their fleſh is 
{carce eatable. When falted it becomes 
a good food, as navigators have often 
experienced, in particular Richard Hop- 
kins , who preſerved that way fixteen 
hogſheads, which laſted above two 
months, and ſerved as beef. 

Theſe birds and ſeals ſeem to have been 
beftowed in quantity on thoſe deſolate 
ſhores, as reſources in extremity to di- 

ſtreſſed voyagers. 

Name, The proper name of theſe birds is Pinguin 
| (propter pinguedinem ), on account of 
their fatneſs. It has been corrupted to 

Penguin; fo that ſome, imagining it to 

have been a Welſh word ſignifying a 

white head, entertained fome hopes of 

tracing the Britiſh 2 ſaid to have 

migrated into America, under the auſpi- 

ces of Madoc Gwineth, fon of Owen 


9 


1 Sir Richard Hawkins, Obſ. 72. 
+ Cluſ. Exot. 101. 
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Gwineth, A. D. 1170 %. But as the 

two ſpecies of birds that frequent that 

coaſt have black heads, we muſt reſign 
every hope founded on that hypotheſis 
of retrieving the Cambrian race in the 
new world. 

We give this ſpecies the epithet Patagonian, 
not only becauſe it is found on that 
coaſt, . but becauſe it as much exceeds in 

bulk the common kinds, as the natives 
are ſaid to do the common race of men. 

E muſt not quit this ſubject without making 
my acknowledgements to Mr. Banks for 
communicating this curious bird to me, 
which he now permits to be laid before 
the Society for their examination. 


II. The leſſer PINGUIN. 


Anſer Magellanicus. Cluſ. Exot. 101. 
Black-footed Penguin. Edw. 94. 
Diomedea demerſa. Linn. Syſt. 2 14. 


Size. Of a gooſe. | 

Bill. Strait to the point, where it grows hooked ; 
the end of the lower mandible abrupt, 
as if cut off; both are black, but marked 
acroſs near the ends with a yellow 
bar. | 

Plumage. The crown, hind-part of the head, the 
checks, and chin, are duſky ; from the 


* Powel, Hiſt, Wales, p. 229. 
Vok. LVIII. Q bill 
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bill over the eyes, and then down to the 
neck, paſſes a white line; the back, 
and outſide of the wings, are of the 

ſame colour with the head; the breaſt, 

belly, and fides, are white, marked 

with a brown line paſſing over the 

upper part of the breaſt, under the 
wings, and terminating at the legs. 

| vary in colour ; ſome wanting the 

white line over the eye, and the * 
one over the breaſt. 

Wings. Like thoſe of the pr 

Legs. Black, which agrees with the Magellanic 

gooſe of Cluſius, and may be the leſſer 

ſpecies obſerved by our late voyagers to 
the coaſt of Patagonia. 


III. The red-footed PINGUIN. 
The Penguin. Edw. 4 


49- 
Le Gourfou Calaraftes. . Briſſon. Av. VI. 102. 
Phaeton demerſus. Lynn. Syſt. 219, 


Size. Inferior to the laſt. 

Bill. Thick, arched, and red. 

Plumage. Like in texture to that of the former; the 
head, hind part of the neck, and the 
back, of duiky purpliſh hue ; breaſt and 


belly white. 
Wings. Brown, but the tips of the larger feathers 
white. 
Tail. None, in lieu of it a few black briſtles. 
Legs, Red, 


Hi ſtory. 
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Hiſtory. This ſeems to be the African ſpecies ; for all 


. Left the bird known, 


that have deſcribed the South American 
kinds attribute to them black legs. 
This is found on Penguin iſle, near the 
Cape of Good Hope, of which Sir 
Thomas Roe, in his Voyage to India, 
gives this brief relation : 
« On the iſle of Penguin is a fort of fowt 
te of that name, that goes upnght ; his 
« wings without feathers, hanging down 
4 like fleeves faced with white; they 
« do not fly, bat walk in parcels, 
keeping regularly their own quar- 
* wrw-S. 
by the name of 
Penguin, in the northern parts of Eu- 
rope and America, ſhould be confounded 
with theſe, it may be obſerved, that it 
is of another genus ; and it is by the later 
yo very juſtly ranked with the 
uks. 


* In Churchill's Coll. of Voyage, vol. I. p. 767. 


O 2 XV. The 
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XV. The Application of Dr. Saunderſon's 
Theorem for ſolving unlimited Equations, 
10 à curious Queſtion in CHrRonoLoGY: 


By Mr. James Horſefall, F. R. S. 


Read March 24, 


he Y old tables it appears that Eaſter 


day happened on the 22d of March 
(which is the ſoone/t it ever can happen), in the years 
of Chriſt 165, 697, 1229, and laſtly in 1761. 

Queſt. 1. What is the next year of our Lord, 
when it will happen ſo again before 1900? For, 

Note. From thence to 2199, the paſchal full 

moon, or the golden number 14, which 
diſtinguiſhed the years above, will be fixed 
on the 22d of March ; conſequently EASTER 
day cannot happen before the 23d of March in 
that period. | 

Anſwer. In the act for altering the ſtile, it ap- 
pears by the table for finding Eaſter till 1899, that 
this can neuer happen in that period, but when the 
golden number, or lunar cycle, is 14, and the Sunday 
letter D. 

Alſo, by making a ſolar cycle for that century, the 
firſt year of it will fall on 1812, the Sunday letters 
E D, wherefore all the years in that cycle, which 
have D for the Sunday letter, are 1, 7, 18, 24: 
and now the queſtion is reduced to this, 


Queſt. 


[ ror } 

- Queſt. What year of our Lord in the 19th cen- 
tury will have the ſolar cycle either 1, 7, 18, or 24, 
hen the lunar cycle is 147 Or, which is the fame 
thing; 

Queſt. What number is there between 1800 and 
1900, which divided by 28 leaves 1, 7, 18, or 24; 
and being divided by 19 leaves 14? 


SOLUTION. 


Here then in the general theorem 7 xd -e Ad, 


is a=28, b=19, D=1, 7, 18, or 24; E==I4, EAI. 
To find r, the quotients are “ 1, 2, 9 19) 2801 

drop the firſt and laſt, becauſe their 91902 
number is odd: then the ſeries re- 19909 
quired will be o, 1 2; therefore 1 = 2. 


N. B. If to any year of Chriſt be added 9, and 
the ſum divided by 28 ; the remainder, or 
28, if © remains, will: be the cycle of the ſun 
for that year ; and if 1 be added to any 
year of Chriſt, and the ſum divided by 193 
the remainder, or 19, if © remains, 1s the 
cycle of the moon. Hence, if any year of 
Chriſt be feverally divided by 28 and 19, and 
the remainders be d and e reſpectively ; then 
d ＋ 9, or d +9 — 28 =D; ande+1, 
or e+1—19=E. In the preſent caſe, 
taking D=1, d + 9 = 1 cannot be; be- 
cauſe d would be negative: but d muſt not 
only be affirmative, but alſo GREATER than e; 
Wherefore make 4 ＋ 9 —28 DSI; 

t ierelore 


r ain” > 
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therefore d = 1 + 28 — 9 2 25; and 
e+1=E = 14, therefore e = 13. 

D and E are the cyclar numbers, and 
d and e are the anno domini numbers ſuited to 


the theorem. 


Here then ar x4 —e +d = 28x2x7 + 20 
= 412; and 412 ＋ 532 + 532 ＋ 532 = 2008. 
The firſt anſwer, therefore, A. D. 412, is too little, 
and when encreaſed by three dionyſian periods, or 


multiples of 28 and 19 is too big, going beyond 
the century re 


quired. So, when this ſalar cycle is 1, 
it will nat do. 3 

Let D 7, the reſt as before. Then d + 9 
— 28 2 7; therefore 4 = 26. Here then 
r7aXd—e+d=25X2X 13 + 26 = 754; 
and 754 + 532 + 532 = 1818. 80 A. D. 1818 
WILL ANSWER THE QUESTION. 

Let D = 18, the reſt as before. Then 4 + 9 
— 28 = 11; therefore d= 37. Hereraxd —e 
+d =28X 2 N 24 + 37 = 1381; and 1381 + 
532 = 1913. This goes beyond the century re- 
quired ; ſo will not do. 

Let D = 24, the reſt as before. Then 4 + 9 
= 24; therefore 4 = 15. Hereraxd—e A 
28X2X2+15=127; 127 + 532 X4 = 22553 
which goes beyond the century required. 

So there is but one year in the 19th century, vix. 
1818, that will have the conditions required. The 
cycle of the ſun will then be 7 ; the cycle of the moon 


14 ; and the Sunday letter D; and Eaſter Day the 
a2d of March 


o N. B. For 


_ Ln. 

N. B. For every century a new ſolar cycle muſt 

be made; becauſe, by the Act of Parliament * 

for correcting the calendar, every 100th 

year for three centuries is common, and not 

biſſextile ; ſo that the fame dominical letter 

ſtands againſt the ſame year, in the cycle only 

| for 100 years in three ſucceſſive centuries. 

N. B. By a continual addition of 28 to 1700 ot 

1756 +, we have the e year of each ſolar 

cycle; and when the in year of that cycle 

next after the beginning of any century 1s 

had, and its dominical letter found, by the 

rules and tables in the act, the cycle for that 

century may be formed, with the dominical 

letters anſwering to each year of it; where- 

by may be ſeen on what years of the cycle the 
Same Sunday letter recurs. Thus; 


Queſt. 2. If it was required to find in what years 
between 2200 and 2300 Eaſter Day would again 
happen on 22d of March ; I find by the hints above, 
that the i year of the ſolar cycle falls on 2204 ; 
and, being /eap-year, I find by the rules and tables 
in the act, that the dominicak letters are AG: from 
_—_ I conſtruct the ſolar cycle of 28 years, as in 
table I. 

And from the table prefixed to the late Earl of 
Me cclesfield's Letter to Martin Folkes, Eſq; P. R. S. 
read May 10, 1750, and publiſhed in Phil. Trant. 
Vol. XLVI. p. 47. ſhewing the place of the golden 


* 24 George Il; 
+ Vide Table I. 
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numbers in the calendar, and the paſchal full 


moon, and the Sunday letter, anſwering thereto for 


that century (which ſtand as in table II), I conſtruct 
table III, for finding Eaſter Day during at century; 
and obſerve it never happens on the 22d of March, 
but when the golden number C, and the dominical. 
letter D. 

And the dominical letter D happens only in the 
4th, gth, 15th, and 26th years of the ſolar cycle in 
that century, as appears by table I. 

Now the queſtion is reduced to this, viz. 

What number is there between 2200 and 2300; 
which, being divided by 28, leaves either 4, 9, 15, 


or 26; and being alſo divided by 19, leaves 6 ? 


SOLUTION. 


In the general theorem above, viz. _ Xd—e +4 
are given a = 28, I, 7 = 2, as before; and to find 


the values of d and e, 


We have 4+9 — 28 =D = 4; therefore 4 = 231: 5 
And becauſe e + 1 =E = 6; therefore e = 30 in the theorem: 


Viz. 28 X 2K 18 ＋ 23 = 1031; and 1031 ＋ 532 
＋ 532 = 2095: ſo that this cyclar number will 
not do, the year falling either below or beyond the 
century required. 

2. Let D q; the reſt as before. Then ſince 
d4＋9 — 28 29 therefore d = 28, and e 5 
as before; and 28 X 2X 23 +28 — 1316; and 
1316 2 2 = 2380, This cyclar num- 
ber 4 20 07 FE the ſame reaſon as the laſt. 
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3. Let D=15; the reſt as before. Then 
ſince d +9 =D =15; therefore d 6, and 
e = F. as before; and 28X2xX1+6= 62 and 
62 + 532 X 4 = 2190. This cyclar number will 
not do, for the ſame reaſon as before. 

4. Let D=26; the reſt as before. Then 
4 þ 9 = 26; therefore d = 17, and e = ;, 
as before; and 28 X 2 X 12 + 17 = 682; and 
689 + 532X3 = 2285 ; and this is the only year 
that will anſwer the queſtion ; becauſe it has 6 for its 
golden number, and D for its dominical letter. 
Whence we may conclude, that after A. D. 1761, 
there will not be fo long a Trinity- vacation again till 


1818; and after that year, the like will not happen 
till 2285. 
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XVI. A Determination of the Solar Paral- 
lax attempied, by a peculiar Method, 
from the Obſervations of the laſt Tranſit of 
Venus : By Andrew Planman, Profeſſor 
of Natural Philoſophy, in the Univerſity 
of Aboa, and Member of the Academy of 
Sciences at Stockholm; together with a 
Letter from him to Mr. James Short, 


F. N. S. 
Vir Celeberrime; 
Read March 24, UM ante binos annos, in Tranſ- 


_ actionibus Philoſ. anni 1763, que 


in Bibliotheca Regiæ Academiæ Scientiarum Stock- 
holmenſis ſervantur, animadverti te, vir celeberrime, 
exquiſitiſſimam collocaſſe operam in inveſtiganda 
parallaxi ſolis; mihi propoſui, mearum lucubra- 
tionum, in eadem ipſa re, tibi quantocyus facere 
copiam: aſt negotiorum multitudine diſtentus, hoc 
propoſitum differre cogebar ad hoc uſque tempus. 
Adeſt quidem aliquod diſcrimen parallaxium, 


quas obtinuimus: ſed adſcribendum eſt id, partim 


diverſis obſervationum combinationibus, partim quo- 
que diverſe aſſumtis locorum longitudinibus, quas 
minime e re fore duxi, obſervationum concilian- 


darum ergo, immutare; quippe quas, etiam uno 


eodemque loco captas, nimium quantum diſcrepare 


= a | depre- 
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deprehendimus. Nec errorem in obſervando cui- 
quam facile imputaverim: ut enim taceam diverſita- 
tem tuborum, oculorum, aliarumque circumſtan- 
tiarum; atmoſphæra iſta, qua Venerem cinctam eſſe 
jam novimus, non potuit non diverſa exhibere in- 
greſſus atque egreſſus phenomena, aliis hoc, aliis 
illud pro vero ingreſſus aut egreſſus phænomeno ha- 
bentibus ; id quod & VI. ulterius expoſitum invenies. 
Si itaque meletemata mea digna eſſe judicaveris, quæ 
actis veſtris inſerantur, erit id mihi gratiſſimum, 
imprimis, ut methodus generalis, quam hic ſiſto, et 
ſupputationes, quas paſſim ſparſimque exhibui, uno 
loco coacerventur. Molimina, quæ veſtros aſtrono- 
mos jam detineant, ad excipiendam Venerem in 
proximo ipſius cum Sole congrefſu, æque gratum 
mihi foret reſcire. Ex decreto Reg. Academiz Sci- 
entiarum Stockholmenſis, ego Cajaneburgum iterum 
petam; aſt celeberrimus Upſalienſium Aſtronomus 
Mallet uſque ad Pello in Lapponiam contendet. 

De cetero vivas diu ad vota felix; ego vero per- 
manebo celeberrimi nominis tui 


Aſſiduus cultor, 


Dabam Abo, die 18 


Decembris, anni 1767. Andreas Planman, 


Parallaxis 
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Parallaxis Solis ex Obſervationibus noviſſimi Tranſitus 
Veneris per diſcum Solarem, peculiari quadam me- 
thado inveſligata, ab Andrea Planman, Phyfices 
Profeſſore in Academia Aboënſi, Academia Scien- 
tiarum Stockholmenſis Socio. 


„ 


T methodum * expeditam ſiſterem, qua pa- 

rallaxis ſolis, ex obſervationibus Veneris Solem 
trajicientis, inveſtigari poſſet; rem ſequenti modo con- 
cipiendam duxi. Scilicet fingo mihi e centro telluris 
T (Tas. VI. fig. 1.) rectas eſſe ductas ad ſingula puncta 
diſci ſolaris PQ A, quem, abſque notabili errore, 
ſub toto tranſitu fixum ſupponere licet, atque has 
rectas in plano ad rectam T 8, centra ſolis telluriſque 
jungentem, normali ac tranſeunte per OB apparen- 
tem planetæ ſemitam, e centro telluris viſam, efficere 
diſci ſolaris projectionem I K E, cujus centrum eſt 
in C, ſemitam O B in punctis I et E ſecantem. Si 
nunc ex C recta C D ita demittatur ad ſemitam O B, 
ut fit ad eclipticam normalis; videbitur, ſpectatori ex 
T. planeta in conjunctione cum ſole quoad eclipti- 
cam, centro ipſius in D exiſtente; aſt dimidia diſci 
ſui parte immerſus aut emerſus ſpectabitur planeta, 
dum centro ſuo ad I aut E pervenerit. Si autem ex 


* Hanc methodum initio anni 1763, in Diſſertatione mea, de 
Venere in Sole viſa, anno 1761, primum evulgavi et quidem ita, 
ut ptecipue reſpicerem hujus noviſſimi tranſitus caſum. Nunc 
autem illam hic generalem reddere atque ad ſingulos caſus hujuſ- 
modi tranſituum extendere, e re omnino fore exiſtimavi. 


alio 


L18011 
| alio quocunque puncto diſci terreſtris, ex gr. ex H, 
ad finitorem lucis conſtituto, ſpectetur ſol, indeque 
pariter agantur rectæ ad ſingula diſci ſolaris puncta, 
mutabitur ſitus projectionis folis pro magnitudine et 
poſitione rectæ T H aut eidem parallel et propor- 
tionalis CL; adeo ut centrum ſolis S non jam in C, 
ſed in L fit conſpicuum; quapropter mutabuntur 
quoque dicta momenta, prout literæ minuſculæ mon- 
ſtrant, exiſtentibus Ii, D d, Ee, effectibus paral- 
laxis, qui utique determinandi ſunt, quoties obſerva- 
tiones horum momentorum in H factæ ad centrum 
telluris revocentur. Ut autem hoc facili negotio 
conficiatur, concipio ulterius, per rectas, ex centro. 
ſolis S ductas ad ſingula difſci telluris HR Z puncta, 
factam eſſe in eodem plano, quo ſol eſt projectus, 
hujus diſci projectionem No L, qui ãtidem eſt circu- 
lus, cujus radius CL = parallax! borizontali pla- 
netæ a ſole; manente T H = parallaxi hborizontalt 
planete : nam ducta LM parallela ipfi 8 T, erit, ob 
angulos TSH et M LH zquales et valde exignos, 
MH = parallax: ſolis borizontali; adeoque T M = 
TH — MH = CL. Si punctum H fuerit, non 
in finitore lucis, ſed alibi in diſco terre ſoli obverſo, 
erit CL aut exacte aut quam proxime æqualis paral- 
laxi altitudinis planetæ a ſole, prout diſcrimen altitu- 
dinum planetæ et centri ſolis fuerit aut nullum aut ad- 
modum exiguum. Effectus itaque parallaxis pen- 
dent a diverto centri diſci folaris ſitu in circulo L ON, 
vel, quod eodem recidit, a diverſo loco obſervatoris 
in hemiſphærio HRZ; quippe hujus loci atque 
centri diſci ſolis, ex hoc eodem loco — 
projectio coincidit in unum idemque punctum Ctrculi 


LON. Quapropter quæſtio, de æſtimandis parallaxis 
I effectibus 


——— — — . —„— ws 
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L.)) 
effectibus, eo Eſt -reducta, ut, . tempore quovis 
dato, determinetur, reſpectu ipſius C D, cujuſcun- 
que dati et in circulam Lo N projecti loci telluris 
ſitus, qui locus in poſterum L vocetur. In hunc 
finem, oportet, inveniatur C L, una cum angulo 
LCD, intercepto a projectura circuli verticalis et cir- 
culi latitudinis. Cum autem iſte angulus pendeat ab 
angulo parallactico, qui a meridiano et circulo verti- 
cali —— z 3 hic angulus ! inve- 
ien. | 
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Exbibeat itaque 8 ANB (fig. 2.) hemi- 
ſphætcium telluris illuminatum et dies modo pro- . 
jectum, in planum per ſemitam planetæ tranſiens 
(Li, cujus radius CB = parallaxi horizontali pla- 
netæ a ſole; es t quoque AB projecturam me- 
ridiani cœleſtis, in qua ſit polus aut boreus P, aut 
auſtralis p, prout conjunctio planetæ ad aut 8 aut 8 
facta fuerit; Sit quoque C commune centrum pro- 
jectionis telluris et 25 e centro telluris conſpiciendi ; 
nec, non L projectio - loci cujuſcunque dati. Atque 
fiat latitudo loci L = L; complementum declina- 
tionis ſolis CP vel Cp = D; angulus horarius 
CPL yel CpL = A; finus totus = 1; altitudo 
ſolis pro loco et tempore dato = C; nec non col. 


Ga L col. (TDG) 
A. * Lung. G; eritque ſin. C — —— 


(1), in qua figna inferiora tenenda ſunt, quoties 
frit D SG, alias ſuperiora valent, excepto caſu, 
dum A > 905 quo ſignum — ipſius G abit in = 
adeo ut ſumma ipſarum D et G fit accipienda. Sta- 

tuatur 


12120) 
tuatur ulterius ang. Parallacticus PCL vel pCL =Q, | 


fin. A. cof. L 
prodidiges fin, i Q= — 0 - (11 ). 
rf m. £ 


Quod attinet ;pfam CE, ent ita adden quam 
proxime æqualis Farallaxi altitüdinis planetæ a ſole 
(F 1), nifi differentia altitudinum centri ſolis et 
planetæ fuerit vix negligenda ; quo caſu, ratio Ba- 
benda eſt hujus differentiz, quippe que parallaxin 
nominatam ab iſta CL aliquantum diſcrepantem 
præbet. Interim tamen, etiam in hocce caſu, par- 
allaxin altitudinis planetz a ſole, abſque notabili er- 
rore, in 'ipfa CL æſtimare Het. In hune finem 
differentia altitudinum centri folis Hderiſque jam eſt 
quærenda. Exhibeant igitur AB meridianum cte- 
leſtem; PM (fig. 3.) parallelum zquatoris ; ZN, 
2 u circulos * loco et tempori reſpondentes; 
LI loca quæcunque data planetæ ante et poſt con- 
junctionem aſcenſionalem; 8 R, 8 7, differentias 
aſcenſionis rectæ centri ſolis 8 atque planetæ, quas 
dico a; nec non LR, Ir, differentias declinationis, quæ 
vocentur d. Dicatur ulterius angulus, quem recta, f 
jungens centra ſolis et planetæ, facit cum parallelo 
æquatoris, nempe ang. LS R vel FSr, F; eritque 


tang. F = 25 nec non * centrorum ſolis ſideriſ- 


que SL vel 87 = 1 Si nunc ex L, I, agantur 


normales L D, Id in circulos verticales 2 N, 2 23 
erit S D vel 8 4 differentia altitudinum queæſita, 
quæ dicatur E; huic autem determinandæ inſerviet 

formula 


28 12 


Greta E = 2 (at.), in 0 dabitur 


T per d et a, . 4 — facile elici- 
untur, et Q per * — (M). Circa ſigna au- 
tem ſequentes . probe "Fant tenendæ: nempe 
Jignum + valet, fi - Jaca fit ante meridiem et 
ante \ 'con) junckionem, ve 1 5—— et poſt con 
Fermer in ſcenfrone re Aſt fgnum — et adbi- 
bendum in cb ſer dation bu ' dritemeridbanis poſt con- 
Janttionem, et poſt meridrams ante cunfunctionem eandem. 
ſigna ſunt —— adeo ut fignum — in 
prioris, et + m poſter tis regütæ eaſu valeat, quo- 
ties ſemĩta planetæ r Wen borealior centro ſolis; uti 
fit i in proximo Veneris tranſitu. Dabitur itaque jam, 

pro loco et tempore dato, per æquationem (J) et 
0 altitudo p planetæ, quippe quæ = C FE: ubi 


num — in prioris, ex I in poſterioris regulæ 
5 4dhibendum eft; exceptis $ Mine locis diſci tel - 


juris auſtralioribus centro ſolis, et hinc eodem centro 
borealioribus locis, dum dant F - compl. Q 90⁵ 
atque hac exceptio probe erit cbervanda, quoties 
ſervita planletæ, ad alterutrum nodum, fuerit auſtra- 
lior centro 'fdlis, ' Si vero planeta latitudine boreali 
trajiciat em, exceptio locorum reſpectu eſt inver- 
tenda, adeo ut fignum + in caſu prioris regulæ va- 
leat, quoties locus diſci telluris, ſolis centro borealior 
exhibuerit F + compl. Q > go"; ſi vero idem fiat, 


in caſu poſterioris regulæ, relpectu puncti terreſtris 
ſolis centro auſtralioris, ſignum — tenendum eſt. 


Fiat j jam parallaxis horizontalis planetæ a ſole = H, 
quz in parallaxis inveſtigatione pro lubitu eſt aſſu- 
menda, ſed ita tamen, ne a vera multum abludat; 
fiat quoque parallaxis altitudinis planetæ a fole CL=P; 
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atque erit P H. cg. (CFE); vel, fi E negligi 


queat, P H. coſ. C. | 

| SECT. W. | 
_ Hiſce præſtructis, formula jam. exhibende ſunt, 
ad quas effectus parallaxis circa contactuum momenta 
ſupputentur. Sit igitur ecliptica K 8 (fig. 4.). ad 
nodum deſcendentem, vel K 8 (fig. 5.) ad nodum 


aſcendentem; N E ſemita planetæ apparens e centro 


telluris viſa; C commune centrum projecturæ telluris 
et ſolis (FE et II.]; MR meridianus cœleſtis; 
CD latitudo planetæ momento conjunctionis quoad 
eclipticam ; L locus quicunque datus in diſco telluris 
ſoli obverſo; atque patebit ex ſupra allatis, quod fit 
in fig. 4. ang. PCL —= Q; et in fig. 5. ang, 
p CLD Q nec non recta CL P. Jungantur 
nunc puncta D et L. recta DL; et flat CD n; 
angulus, quem meridianus facit cum ecliptica, nempe 


in fig. 4. RC s vel in fig. 5. RC 8 —6; nec non 


ang. LCD er; prodibitque duplicis forme ipſius 
r valor, prout ſemita planetæ ad hunc vel illum 
nodum, fuerit ſolis centro vel auſtralior vel. borealior: 
nempe ſi ſemita fuerit ad & auſtralior, vel ad 2 boy 
realior centro ſolis, erit x = 9 + 6 — Q,,. in qua 
loco ĩpſius þ ſumendum eſt complementum ejus ad 
180*, quoties obſervatio fuerit antemeridiana. Aſt 
exiſtente ſemita planetæ ad & borealiore, vel ad. 8 
auſtraliore ſolis centro, erit =Q + 6 + go", in qua. 
ſigna ſuperiora in poſtmeridianis, et inferiora in ante- 
meridianis obſervationibus adhibenda ſunt. Statuatur 


19180 —r cond} 
ulterius : 2 13 nec non —— tang. ? = 


tang. x; atque fiat ang. CDL =y; eritque y = 
+ x, in qua ſignum — obtinet locum, quoties 
1 Pz; 


. 
122; DL — Cumque datur angulus ſe- 
mitz planetæ cum circulo latitudinis, qui dicatur e, 


adeo ut fit in fig. 4. ang. EDI=e, et in fig. 5. ang. 
CD E ez dabitur.quoque hinc ang. LDF vel ang. 
LDE. Si jam centro L et radio, zquali ſumma 
vel differentiz ſemidiametrorum ſolis et planetæ, qui 
dicatur m, hant ſectiones, 1. e. in ſemita; erit, ob 
motum planetæ retrogradum, punctum orientalius z 
locus centri planetz dum ſpectari in L immergere in- 
cipit vel deſinit; punctum vero occidentalius e, pro 
loco centri planetæ, circa contactus emerſionis, ha- 
bendum eſt. Ut autem hi contactus calculo exhi- 
beantur, determinandum erit latus Di vel De in tri- 
angulo jam dato DL i vel DLe. Fiat igitur e+'y u, 
in qua circa ſigna tenendum, quod exiſtente ſemita ſide - 
ris ad & auſtraliore, vel ad 8 borealiore ſolis centro; 
ſignum — adhibendum exit in obſervationibus poſt- 
meridianis, excepto caſu, quo Q > go? + 45; ſignum 
vero . valet in obſervationibus antemeridianis, nifi 
fuerit Q x 90% —b. Quoties autem ſemita planetæ ad 
hos nodos tenuerit ſitum oppofitum, ordine inverſs 
adhibenda ſunt hec ſigna: nempe + in poſtmeri- 
dianis, et — in antemeridianis obſervationibus ; niſi 


dederint iſtæ Q> o + 4 et be QS go — 5. 
te Me nee ata, 8 a | 
Poſita nunc - —— = fin. z; prodibit D i 


— fin. (« + 2), (A); nec non De = —_— fin. 


( T 2, (B); quarum (A) immerſionis, (B) autem 

emerſionis contactuum ſupputationibus infſervit ® _ 
; * Ad hanc methodum, in diſſertatione mea ſupra citata ($ 1.) 
omnium primo exigebam calculum magni Halley, qui primus 


Q 2 COROL. 


0 


— — 


3. - 5 


1 1 * 


— 


FT | \ 
wp A—__ ů —-— 6 —: 0 — 
— — — — — - = - — 
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a . - , ö | P * 
* d = \ i "4 L f 0 


Si centro C et radio = m; fiant ſectiones in ſemi- 
ta I ct E; et ſi ponaturP = 0; coincident puncta 
L. 5 et e cum C, FetE reſpective; atque habebitur 


nos docuit, parallaxin ſolis exactiſſime determinatum iti, per ob- 
ſervationes tranſitus ſub diſco O (vide Tranſat. Vol. XXIX. 
5. 454, &c.) ; ut fic mihi conſtaret, quo jure vit hiſce, de va- 
rits ſcientiis maxime promeritus, erroris, in deſignatione locorum 
commiſſi, ab alĩis atque aliis accuſaretur. Calculo itaque ſubducto 
ad elementa, a celeberr. Halley adhibita, obtinui,- per formulas 
A) et (B), pro loco latitudinis borealis 227, folemque ſub. me- 
dio g tranſitu ſibi verticalem habente, Di + Des = 1946”, 
qua, in tempus converſa, præbet mpram prater 2 intra 
folem 1 . Aptato autem calculg ad meridianum” oppoſitum 


et latitudinem borealem 56*, inveni Dr + De = 1175",5; 


unde mora hic 9* 23 56”, quæ cum ifta collata, prebet 
differentiarn morz = 14 56, paucis duntaxat ſecundis differ, 
rentem a calculo Halley, exhibente moram ad Nelſon: portum 
Ig 19, majorem iſta ad oſtia Gangis. Aſt correctis elementis 

ali per recentiores tabulas aftre . obtinui, reſpectu prioris 
hei, Di + De 2 1316% 7, adeoque moram ibi 5:40 10% 


ini poſteriori autem loco mora obtinefi non potuit, ob Venerem. 


e ſole ibi oriente jam egreſſam. Aſſumto itaque in eodem me- 
ridiano loco . borealiore, latitudinis nempe 607, prodiit 
Di De -=-r370",;, unde mora ibi- 5 42“ 38% duobus 


ſolummodo minutis cum dimidio circiter excedens priorem illam 


moram; omnino ut celeber. De L' Ille primus deprehendit. 
Prainde celeber. Halley rite argumentatus eſt ex elementis, quæ 


adhibuit; nec error ei, ſed elementis adſrribendus eff, imprimis 
vero latitudini $ in ſole, quæ poſtea magis quam duplo major 
deprehenſa eſt: pro cujus diverſitate, did erſam quoque fore 
differentiàam moræ, Haley ipſe haud obſcure leg. cit. indicavit. 
Subductionis vero angulorum 8” 280 et 65 107, alterius ab altero 
factæ, mentionem facere haud meretur; cum inde vix aliquot 
ſecundorum error in calculum emanaverit. FR D 1 
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DI= — fin. (e + c), (C); atque DE = 


un. e | 
— - fin. (e Fc), (D), exiſtente fin. c = — = . 
Ad harum formularum tenorem contaQtus e cu 
telluris ſpectati ſupputentur. Signa vero æquationum 
(A), (B), (C) et (D) ita obſerventur, ut ſuperiora 
valeant, fi planeta, ad 8 auſtrali, vel ad 8 bo- 
reali latitudine ſolem trajiciat. Ad latitudinem au- 
tem planetz in ſole, in his nodis oppoſitam, figna 
inferiora ſunt tenenda. 


COR OL. II. 


Effectus * parallaxis evadet circa immer- 
J. fin. (( 2) — ——. ſin, (e Tc), qui 


in tempus converts auferendus, Sagas : fivero po- 
fitivus faerit, addendus erit momento obſervationis, quo 
habeatur momentum illud ad centrum telluris reduct- 


um. Circa emerſionem autem erit-parallaxts effectus = 
N fir, ( E 2 c) 

— 7 fin. ( ＋ 2) — R qui in tempus 

mutatus, fi negativus, a addi momento obſervationis : fi 

vero pofitivus evadat, eidem demi debet, ut habeatur 

momentam oviervatue ad centrum telluris reductum. 


fone = 75m 


COROL. III. 


- 


Sin=0, i. e. fi PIE planetz centrum ſolis tra- 
jiceret; coincidente nr puncto D cum C (fig. 6.), 


obtinebitur Cz = = Fa- fin. (v2. + 5) pro immerſione, 
age 
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F 


atque Ce = y fin. ( + g) pro emerſione. In 


quationibus autem (C) et (D) (Cor. I.), evaneſcit 

nunc c; quare pro centro telluris relinquitur CI = 

CE = m. Atque hinc erit effectus parallaxis, pro 
m 


hoc caſu, circa immerſionem -——- fin. (v + s) n; 


m 


nec non circa emerfionem . ſin. ( + 5) — m. 


Quod ſigna attinet, ſuperiora circa tam & quam 8 
tenenda ſunt, quoties obſervatio antemeridiana Q 
270˙ — þ — e, aut poſtmeridiana Q > 270" + 5 
non dederit; in his enim caftibus figna inferiora 


valent. Praterea monendum eſt, me poſuiſſe 
| P fin, v 


fin. s == OY atque v = e bs ubi —— in obſer- 
vationibus antemeridianis, et — in poſtmeridianis 
obtinebit locum, niſi iſtæ Q = go" — 6, et he 
Q > 9go* + 3 dederint. Ceterum pro v, exceſſus 
ipſius ſupra 180 ſumendus eſt, — caſus Q > 
270*' — 6 — e, aut Q > go' + occurrerit. 


SECT. v. 


Expoſita fic et ad ſingulos caſus extenſa methodo, 
quæ in hujuſmodi diſquiſitionibus commode adhi- 
beatur ; obſervationes jam ſunt adferendæ, quibus in 
parallaxi ſolis inveſtiganda uſus fum. Ecce igitur in 
hunc finem ſequentem tabellam, in qua per con- 
act. 1. immerſionem totalem; per contact. 2. emer- 
ſionis initium; et per contact. 3. emerſionem totalem, 
deſignatum volui. Quod longitudines locorum, ad me- 


ridianum Pariſienfe relatas, quæ comparent in ſecunda 
columna, attinet; pleraſque iſtarum tales adhibui, 
quales ab aſtronomis jam pridem ſunt ſtabilitæ: ex- 

cepta 


1119.4 


cepta logitudine Bononienf, quam clariſſ. Canterza- 
nus in epiſtola ad Hieronymum Saladinum, anno- 
1764 data, ex diſquiſitione celeberrimi Zanotti, non 
majorem 35” 53“ eſſe evincit. In longitudines au- 
tem Capitis B. Spei, Tobolii et Selenginſti inqui- 


fivit celeberr. Wargentin in Allis Stockh. pro anno 


1763, unde iftas deſumſi. Denique quod attinet 
longitudinem Pełtini, iſtam 75 35 50% non excedere, 
celeber. Rumouſky in tractatu, quem inveſtigationem 
parallaxeos ſolis vocat, evincere conatus eſt. 


whe = Kd A. . x 7, 5 . 
8 [7 ®. — 4 # ir a a * ＋ iy 4 « * 4s >4 0 2 * = Py 1 o 2 * » 
- & - 4 — 
7 2 4 — — 5 E . * * — — bu * Pa 4-2 89 th - - a ws 
; | + * 2 . — yy - "_ . . 4 1 * * 3 - 9 £4 ny * * MM 1 © 7 ” af * 
_ 4 2 a - 4 
Su _ — ch. coo -- . — 8 - — Mc & o 5 ＋ 


R * 4 — SS. 4 2 4 — 4 
| = 7 ee: 


Nomina heart et Obervatorum | [Longituds, |Cantor?. ut ai nta. z- 


e rer ME, ee eee $8 \ 
Cab. B. Sei. Maſon 11 4 25 0 —-—9 ws $241 9 57 23 
Pirron r* 939 44 857 21 
Bononiæ. Friſtus | 8 35 33 * * 1 9 4 39 9 22 59 
Marinus — — 19 4589 23 oOo 
Matheucius —— — 9 458 9 23 7 
| Com. Caſſalio — * 19 5 © — 
Pariſſis. ' Le Monnier 0 |————|3 28 19 8 46 47 
De la Lande — 8 28 268 45 50 
- Clouet — — 8 28 27 8 46 55 
Baudouin = - 3 28 27] 8 40 4 
Fouchy = a 8 28 29 8 46 40 
Ferner —— 8 28 29] 8 46 40 
Meſſier - 8 28 29 8 46 37 
De la Caille {|——— 8 28 37 8 46 49 
Merville — 8 28 400 8 47 4 
Condamine 18 28 42] 8 46 49 
Maraldi . — — 18 28 42] 8 46 54 
Gottingæ. Mayer 9 8 58 2609 16 54 
-Grenovici, Bliſs 9 10 oc. 8 19 8 37 9 
Short 8 18 50 8 37 28 
Dollond - = 8 18 5808 37 14 
Canton - 8 18 58] 8 37 21 
Calmariæ, Wykſtrom ſo 56 13 or.] 2 33 1] 9 23 40 —— 
Stocſtholmiæ. Wargentin 1 2 30 3 39 23 9 30 8]9 48 9g 
= Klingenſtierna — 3 39 29 9 30 11] 9 48 8 
Upſaliæ. Bergman. i 110 [3 37 43 9 28 99 46 30 
Mallet — — 1 3 37 5009 28 209 46 29 
Melander — 290 2 9 46 29 
Stromer — ; 9 o — 
Cajaneburgi. Planman 1 4x 30 | 4 18 810 7 50.0 26 22 
Torneæ. Hellant 11 27 39 4 3 59 9 54 8010 12 22 
Tobolii. Chappe 4 2345 | 7 © 392 49 23113 7 42 
Selengiſti. Rumouſky 6 57 5 15 21 36015 39 42 
Pekin, Dollier 7 35 59 |io 10 27/15 59 59/16 I7 57 


SECT. 
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SECT. VI. 


Diſcimus ex tabella præcedenti ingens extitiſſe 
diſcrimen obſervationum, ab exercitatiſſimis aſtrono- 
mis, uno eodemque loco captarum. Etenim Ma- 
raldinum momentum contactus interioris a Mon- 
nierio 23 ſecundis differt. Contactus vero exterior 
a clariſſ. Meſſier captus totis 27 ſecundis antevertit 
iſtum Mervilleanum. Vix minor deprehenditur 
diſſenſus obſervationum contactus immerſionis: nam 
hujus contactus momenta a celeberr. Stromer et 
. — man Upſaliz capta 22 ſecundis diſcrepant. Hinc 
diflenſ us obſervationum moræ Veneris intra ſolem do- 
drantem minuti primi excedere poteſt; id quod 
mora Stromeriana cum Wargentina collata ſatis 
oſtendit. Tanti autem diſcriminis cauſam eo minus 
petendam eſſe, ex diverſa tuborum longitudine, ex- 
iſtimaverim, quo certius conſtat tubos, a celeberri- 
mis his viris adhibitos, longitudine parum admodum 
diſcrepaſſe; nam differentia longitudinis tubi Maral- 
dini et Monnierii erat ſolummodo trium pedum. 
Meſſier atque Merville uſi ſunt teleſcopiis 60 atque 

2 pollicum. Quid ? quod celeb. Wargentini atque 
4 tubus unius duntaxat pedis longitudine 
excederet tubum Stromerianum. Itaque non ex 
diverſa tuborum longitudine, ſed ex alio fonte, nempe 
ex radiorum refractione, in atmoſphæra Veneris facta, 
imprimis derivanda eſt enormis iſta obſervationum 
diſcrepantia. Ut autem hoc clarius conſtet, exhi- 


beat arcus L AL (fig. 7.) circa interiorem, et [Al 
Vor, LVIII. R circa 


1 ".% ' 
4 22 


circaexteriorem contactum, partem limbi ſolaris; arcus 


VI V particulam 2 immergentis aut emergentis; nec 
non cingulum VMM V partem atmoſphæræ 2. Po- 
natur nunc $ eum obtinuiſſe ſitum, ut recta, jungens 
punctum limbi ſolis A et oculum ſpectatoris in O, tangat 
diſcum ę in T; quare radii, qui ex A ad O emittuntur, 
in atmoſphæra 2, quam trajiciunt, bis refringuntur, 
nempe in R et E; quamobrem obfervatori in O 
punctum A videbitur in 4. Cumque duplex hæc 
refractio competit reliquis quoque punctis huicce A 
adjacentibus, perſpicuum eſt, circa contactum inte- 
riorem exhiberi in limbo ſolis gibbum quendam lumi- 
noſum GAG, aſt, circa exteriorem, diſcum ſolarem 
deficere figura quadam H a H. Gibbus autem iſte 
erit, circa immerſionem, maximus eo ipſo momento, 
quo recta R E, radu refracti via in atmoſphæra 2, 
tangit ein T; inde vero decrefcit, uſque dum recta 
AO atmoſphæram ? tangit, quo momento gibbus iſte 
evaneſcit, limbi ſolaris circularis figura reſtituitur, 
ac Venus, aliquantum jam intra ſolis diſcum demerſa, 
genuina ſolis luce circumdatur. E contrario gibbus 
hic, circa emerſionem, creſcit ab eo momento, quo ra- 
dius, ex A ad O delatus, atmoſphæræ ? primum oc-- 
currit, uſque ad id momentum, quo RE tangit Ve- 
nerem lumenque gibbi diſparet. Hinc mihi valde 
veroſimile videtur, alios poſterius illud momentum, 
quo gibbus diſparuit, contactui interiori aſſignaſſe; 
alios iterum id momentum, quo generabatur gibbus, 
pro immerſione totali, vel emerſionis initio habuiſſe; 
inprimis quia gibbus, 2 immergente, tum maxi- 
mus erat, et ea propter cum lumine limbi ſolaris fa- 
cile confundendus ab illis, qui ad gibboſam iſtius fi- 
guram non animadverterint. Venere autem emer- 


3 gente, 
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gente, gibbus inter generandum minimus erat, 
quapropter, ceu obſcurior reliquo limbo ſolis, ſpe- 
cie emergentis Veneris obſervatorem fallere potuit. 
Hujus refractionis phenomena obſervatores non po- 
tuit non æque ſuſpenſos tenere de rite capiendo mo- 
mento egreſſus totalis: nam eo ipſo momento, quo 
crederes ? a ſole divulſum iri, ſpectanda relinquitur, 
in margine diſci ſolaris, figura anguli cujuſdam ob- 
tuſi H 2 H, qui magis magiſque factus acutus, ictu 
oculi evanuit. Hoc phænomenon Stockholmiæ bi- 
nis, et Upſaliz ſingulis obſervatoribus omnino erat 
momentaneum; et veroſimile mihi quidem occurrit, 
plures alios idem momentum pro totali egreſſu ha- 
buiſſe : unde factum eſt, quod his 2 diutius in © 
videbatur, quam ahis, qui ad figuram hanc, mar- 
gini ſolari ſuperimpoſitam, non adimadverterunt. 
Quemadmodum itaque hinc jam pateſcere exiſtima- 
verim, palmarium obſervationum diſcrimen, variis 
iſtis phænomenis, a refractione radiorum in atmo- 
ſphæra ? pendentibus, adſcribendum eſſe, ſi excipias 
diſſenſum, qui in hiſce debetur diverſitati tuborum 
aliarumque circumſtantiarum; ita quoque ſperaverim, 
hæc unumquemque cautum reddere, in capiendis 
ingreſſus et egreſſus momentis, in proximo 2 tranſitu. 
Meo quidem judicio, pro ingreſſu totali, capiendum 
erit momentum, quo filum luminis ſolaris coaleſcit, 
peripheria ejus circulari reſtituta. Aſt, pro egreſſus 
initio, habendum eſt momentum totalis diſparitionis 
luminis, ad marginem 9 occidentalem factæ. Egreſſus 
vero totalis momentum habeatur plenaria limbi ſo- 
laris reſtitutio, quo nempe phznomenon illud nuper 
deſcriptum et a refractione pendens evaneſcit. Vel- 
lem inſuper, ut id momentum quoque conſignare- 
R 2 tur, 
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enim ſelectionem obſervationum, 
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tur, quo circa contactum exteriorem figura iſta 
angularis in margine ſolari formatur, et quo circa in- 
teriores contactus ibidem gibbus generatur, una cum 
faſcia quadam nigricante, quam nonnulli, ultima 
vice, ex 2 limbo, in directionem gibbi, famul exe- 
untem deprehenderunt. Si vero omnia exacte æſti- 
mare non daretur; ad minimum iſta phænomena 
ſunt accuratiſſime conſignanda, quæ in capiendis in- 
greſſus egreſſuſque momentis 3 Alias 

5 rite inſtituatur, 
fruſtra tentaveris; cum tamen <uſmodi ſelectio 
maxime e re foret, in diſquiſitione parallaxis ſolis, 
quæ ſimiliter captis obſervationibus erit peragenda. 


er . 


Sed exhibeantur jam parallaxes ſolis horizontales, 
quas mihi dabat comparatio obſervationum utriuſque 
contactus, ad Caput B. Spei, et ſingulorum trium 
contactuum Pekin; captarum, cum reſpondentibus. 
Valores autem quantitatum prout mihi aut ex obſer- 
vationibus, aut ex Tab. Aſtron. conſtabant, adhibui 
ſequentes: nempe D 67 18 26“; H= 20%, 6, 
ſuppoſita parallaxi ſolis horizontali 87%, z, qua uſus 
ſum; n= 579“,6; 5 — 85 517; e817 30“; di- 
ametrum ſolis = 31 35” ; Veneris vero = 57 23 
motumque horarum ? in ſemita apparenti = 4 1”. 


Nomina. 
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| Parallaxis Solis Horizontalis ſupputata ex 


Obſervationibus peractis. 
Ad Caput B. Spei. Et Pekin, 
| ————— 
Nomina Obſerv. | Cont. 2. |Cont. 3. Cont. 1. Dont. 2 [Cont. 3. 
7 bd hl | mM 1. 

Friſius. 8 „188 8 „20 — 8 „8668 „57 
Marinus. 8. 513 8 „18 — 8 9928 „59 
Matheucius. „ire —-| 8 ,92| 8 „80 
Comes Caſſalio. 8 ,o8] —|———| 8 ,98 = 
Le Monnier. 8 „6218 „21 — 8 ,20] 8 „60 
De La Lande. & „631 8 „16 8 „3608 „65 
Clouet. 8 „5168 ,09 8 ,39| 8 „73 
Baudouin. ieee 423 — 18 „39 8 „58 
Fouchy. 8 „49 8 „29 —— 8 443] 8 „42 
Ferner. 8 549 8 229 5 = 8 243 8 52 
Meſſier. 8 549 8 320 —-| 8 „4318 „32 
De La Caille. 8 335] 8 318. — 8 ,02|] 8 „63 
Merville. | 8 „30 7 „93 —— 8 $368] 8 „95 
Condamine. r — 8 „778 „63 
Maraldi. 8 „280 8 ,11 — 8 „778 371 
Mayer. 8 „24 7 »80|— —| 8 „8809 „22 
Bliſs, 8 ,46] 8 443 — 8 4,48] 8+ „26 
Short. 8 „580 8 „07 — 8 „2418 „82 
Dollond. 8 749 8 „33 — 8 545 8 „39 
Canton. 8 „49 8 „22 — 8 „45 8 „59 
Wykſtrom. 8 „39 —— 8 „52 8 „63 
Wargentin. 8 „200 8 ,29| 8 ,06] 9 „208 „5 
Klingenſtiern. 8 „15 8 :31 8 „48 9 ,35] 8 „48 
Bergman. 8 „49 8 „24 8 „06 8 „698 „64 
Mallet. 8 „588 8 „266 8 „96 8 „1008 „61 
Melander. ——— | 8 „269 ,36 — 18 „61 
Stromer. 8 „62—— 9 ,50| 8 „00 — 
Planman. 8 „3808 „100 8 „64 8 83] 9g „20 
Hellant. 8 52888 ,134.8. ,28] 9 „260 g& 507 
Chappe. 8 4343}: 8 512] Þ 39 —— — 
Rumouſki. 8 „208 „12 — — - 
Dollier. 8 +440] 8: 537 favs — — — 
Per Medium. | 3. 3818. 18 8 031 8. »ba| 3. „65 
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Sumto nunc medio horum mediorum, evadit ſolis 
parallaxis 8/49. Si autem rejiciantur parallaxes, 


quz prodeunt ex Pekinenſium obſervationum com- 

paratione, ob longitudinem Pekin nondum certo ſta- 

bilitam ; relinquitur ſolis parallaxis 8” ,28, ceu me- 

dium, ex obſervationibus ad Caput B. Spei factis, 
deductum. 


SECT. VIII. 


Ut autem conſtaret, quo jure celeberr. Pingtẽ in 
tractatu, quem Parallaxe de Soleil vocat, dubias 
reddere conatus eſt obſervationes ad Caput B. Spe: 
peractas, inſtituendas eſſe duxi plures comparationes, 
quarum tamen iſtz, obſervationibus more ? intra ſo- 
lem ſuperſtructæ, ob effectuum parallaxis exiguam, 
obſervationum vero nimiam diſcrepantiam, hic ad- 
ferri non merentur. Itaque ez comparationes exhi- 
bendz reſtant, quæ nituntur medus utriuſque con- 
tactus obſervationibus et Pariſis et Bononiæ captis, 
in quem finem, ecce ſequentem tabellam: 


| ] Parifiis. {|}  Bononiz, 

Nomina Obſerv. {| Cont. 2. | Cont. 3- | Cont. 2. | Cont. 3. 
Rumouſky, 8 ,00 7 598 8 444 8 711 
Chappe. 8 583 7 588 9 502 | 8 212 
Hellant. 7 „818 ,00] 8 „63 8 „25 
Planman. | | 8 4,26 7 »75 | 9 ,00:| 8 ,08 
Stromer. 10 1 10 348 © = — 
Mallet. 9 533 8 ,37 | 10 „10 8 „66 
Melander. — 8 437 | —— 8 „66 
Bergman. 8 ,65] 8 ,29] 9 „66 8 „59 
Wargentin. 7 „138 „69 [ 8 443] 8 »75 
Klingenſtierna. 6 83] 8 „78 8 „20 8 „83 

Per Medium. j $ 742 8 23 9 08 3 
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Hine iterum per medium habetur ſolis parallaxis 
8% 49. Rejecta autem columna tertia, ceu maxime 
diſcrepante, dabunt reliquæ ſolis parallaxim 8¼ 30, 
quæ cum parum admodum abludat ab iſta 8“ 28, 
quam maximi momenti obſervationes præbebant 
(F VII.); vi noviſſimi tranſitus Veneris, parallaxis 
ſolis horizontalis quam proxime ſtatuenda eſt 8, 28, 
ſalvis differentiis meridianorum, quas adhibui. De 
cætero, ſunt mihi rationes, quæ parallaxin potius 
minuendam, quam augendam eſſe ſuadent: ſed 
mitto has, donec proximus Veneris tranſitus ſub diſco 
folis, modo ex voto ſuccedant obſervationes, in rem 
fubtiliflimam exaQtius inquirendi anſam nobis ſub- 
miniſtraverit. 
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ut Acconmt of 1 the Manner of 
inoculating the Small Pox, o n the Coaſt of 
Barbary, and at Bengal, in the Eaſt In- 


dies, extracted from a Memoir 'written in 


Dutch, by the Reverend Mr. Chais, at at 
the Hague : by M. Maty, M. D. S. K. &. 


Ha long thought that the 
Arabs,. who, about. the middle of 
the ſixth century, were the firſt who wrote upon 
the ſmall-pox, were likewiſe the firſt inventors 
of the method to prevent the fatal conſequences of 
that cruel diſorder, I was very deſirous to get what 
informations I could concerning the introduction of 


Read April 
14, 1768. 


inoculation in Africa, and in the:Eaſt Indies. 


About twenty years ago, Caſſen Aga, a Tripoli- 
tan ambaſlador at London, informed the people 
about him, that inoculation was univerſally practiſed, 
as well at his court, as at Tunis and Algiers; but 
that no certain account covld be given, either of the 
introducers of the method, or 'of the place from 
whence it took its riſe. 

One of the chief miniſters of ſtate in Holland was 
ſo good, en this information, and at my deſire, to 
ſend a few queries on that ſubject, drawn up by my- 
ſelf, to a gentleman, who, for ſeveral years, has reſi- 
ded with a public character at Algiers. The follow- 
ing is a ſummary of his anſwers to my queries. 

The ſmall-pox is, as well as in Holland, a con- 
e tagious diſtemper at Algiers, Tunis and 'Fripoli, 
« and 


[ 229 ] 

% and fully as deſtruQtive. In order to avoid tlie 
« bad conſequences of the natural diſorder, many 
«« people have recourſe to inoculation, which there 
« 1s performed in a very different manner from what 
* 1s uſed in our country. The perſon, who intends 
* to be inoculated, having found out a houſe, 
« where the ſmall-pox is, and is of a good fort; 
« goes to the bed of the ſick perſon, if he is old: 
«* enough, or, if a child, to one of his relations; and 
« ſpeaks to him in the following manner; I am come 
« Here to buy the ſmall-pox: the anſwer is, buy if you: 
«. pleaſe. A ſum of money is accordingly given, and 
one, three, or five puſtules (for the number muſt 
« always be an odd one, not exceeding five), extract- 
c ed whole, and full of matter. Theſe are immedi-- 
* ately rubbed upon the ſkin of the hand, between 

the thumb and fore-finger. This is ſufficient to 
«© communicate the infection; and as ſoon as it be- 
«« gins to take effect, the inoculated patient is put to 
e bed, carefully covered with red blankets; and 
* heating medicines are given him with ſome honey 
4 of roſes.. He is allowed goat's broth for his nou- 
©. riſhment, and for his drink an infuſion of ſome 
ti herbs; notwithſtanding this treatment, it ſeldom. 
“ happens that the ſmall pox procured in this man- 
* ner has any bad conſequences; and almoſt never 
% that any body dies of it; but hitherto the propor- 
tion of the mortality in the natural, to that in the 
« artificial way, has not been aſcertained. Laſtly, 
t though the time when this practice was introdu- 
« ced in Africa be unknown, yet it is there very old, 
and the Arabs are generally thought to have been 

e the inventors of it.“ 


Ver, LVIIL 8g. | Erom: 


— 
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From this account it - plainly appears; 1. that in 
Africa the operation is performed as it is in Wales, 
by the rubbing in of the matter, and that this is done 
to prevent the fatal conſequences too often follow- 
ing the natural infection; 2. that this inoculation is 
generally ſucceſsful, notwithſtanding the heat of the 
climate, and the bad management of the patients; and 
3. that the origin of it is very ancient, and aſcribed to 
the Arabs. | 

Before I had received theſe informations from Al- 
piers, I had engaged ſome friends ſettled in three dif- 
ferent parts of the Eaſt Indies, to procure me ſome ac- 
counts from thence, upon the ſame ſubject. I, at laſt, 
received an anſwer from one of them, who reſides at 
Patna, in the province. of Behaar, 180 leagues from 
Bengal. 

&« have ſent for ſeveral phyſicians, to be informed 
* of the things you ſeem deſirous to know about ino- 
« culation; the practice is hitherto not uſed in this 
« province; but having met with a Bengalian 
© doctor, he gave me the following account. 
- « Though the firſt introduction of the operation at 
« Bengal is now unknown, it has been in uſe in that 
country for a very long time, and is performed in 
« two different ways. | 

« For the firſt, ſome of the variolous matter of 
« a good kind having been gathered is kept for uſe. 
& When a child is to be inoculated, the ſkin between 
ſome of the fingers is pricked by means of two 
te {mall needles joined to one another. After having 

rubbed in a little of the matter upon the ſpot, a cir- 
cle is made by means of ſeveral punctures, of the 
bigneſs of a common puſtule, and matter is again 
„ rubbed over it. The wound is then dreſſed with 


« lint; 


a. © 
aq a» 


* 
** 
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« lint; a fever enſues, and after ſome days, the 
4 eruption, which if the fever has been ſtrong is ob- 
t ſerved not to be very copious. To excite the fe- 
« yer, the patient is made to bathe in a . tub of 
Water. f 

« As this way of managing the operation is very 
<« painful, a more eaſy one has been invented for peo- 
« ple of quality and ſubſtance. A little of the matter 
« is mixed with ſugar, and ſwallowed by the child in 
& any ſweet and pleaſant liquid. The fame effect 
« js produced, but the firſt method is thought to be 
« the beſt.” 

The writer of this letter ought certainly to have 
been more particular in his inquiries; he might have 
aſked whether any preparation previous to inocula- 
tion is uſed, and of what kind ; what treatment the 
patients undergo after the operation ; and laſtly, how 
far the event warrants the goodneſs of the method. 
It appears however, from what he ſays, that the peo- 
ple of Bengal have for a long while had recourſe to 
inoculation, in order to avoid the dreadful conſequen- 
ces of the natural diſtemper in their country ; and it 
is to be wiſhed that farther inquiries be made, both 
there and elfewhere, about a ſubject which ſo nearly 
concerns the good of mankind. 


* 


* 


8 2 XVIII. Coro 


* 


1)... C RE CRroToN Spicatum, nova Plante 


Species ex America, quam Deſcriptione ex 
icone illuſtravit Petrus Jonas Bergius, 
M. D. Hit. Nat. et Pharm. Profeſſ. 
Stockh. R. Colleg. Med. Aſſeſſor, Neg. 
Acad. Scient. Stock. Mesnbr. | 


Read April, 21, 


— CIENTLE rei herbariæ vlteriori 


perfectioni nihil perinde conducere 
arbitror, atque idoneas plantarum novarum minuſve 
cpgnitarum deſcriptiones, præſertim ubi bone etiam 
acceſſerint icones. Ut enim in omnibus aliis ſcientiis 
magnopere expedit, quarumcunque rerum eo perti- 
nentium ignorantiam vel incertitudinem, quoad fieri 
potuerit, tolli, ita valde quoque opportunum ſcientiæ 
contingit botanicæ, quotieſcunque novæ rariſſimæque 
plantæ in lucem proteruntur, et quidem ita proferun- 
tur, ut quælibet partes earum eſſentiales, quoad licue- 
rit, et illucide adumbrentur. Certe quidem hoc ge- 
netatim de omnibus valet plantis, ad quodcunque de- 
mum ſtirpium pertinuerint genus; nulla enim un- 
quam detecta fuit ſpecies, quin attentione fuerit dig- 
niſſima; tamen ſolent ſpeciatim illæ ipſæ noviter de- 
tectæ ſpecies impenſiori excipi eruditorum attentione 
et applauſu, quæ ad genus quoddam pertinent, in 
quo una plureſve ſpecies virtute uſuque aliquo ſingu- 
lari, vel medico vel ceconomico, dudum inclaruerunt, 
quippe quoniam ſuſpicari fas fit, in cunctis ſpeciebus 
aſtinibus quodammodo conſonas, ſaltem non multum 
alienas, ineſſe vires. 
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opere profecto pretium fuerit, ra- 


Hocce refpe&u 
riſſimam quandam fiftere ſpeciem, ad amplum illud 


pn ſtirpium genus, quod utraque potiſſimum 
India profert, quedque botanicis Croton audit. Ete- 
nim non una duntaxat, ſed plures ſpecies, fub unius 
generis vexillo comprehenſe, ob eximium in medici- 
na aut Economia uſum multo dudum nomine ſunt, 
quod quidem fatis ii norunt, qui ex merito æſtimate 
didicerunt Croton Caſcarillam, Croton febiferum, Cro- 
ton Tiglium, Croton tinctorium, atque Croton aromati- 
cum. Hinc ubi nova eidem huic generi accedit ſpe- 
cies, adeo non id a botanicis ferrt poterit indifferenter, 
ut potius non poſſint non pronum eo advertere ani- 
mum oculoſque. Et vero etſi nondum quidquam de 
ulla novæ ſtirpis virtute conſtet, tamen id movere po- 
ruerit neminem, qui, uti par eſt, cogitaverit, præce- 
dere ſemper- ante oportere primam rei cujuſque no- 
tionem, quam vel minima de qualitatibus ipſius obo- 
riatur quæſtio. 

Hiſce jam penfitatis, propius me ad ea, quæ de 
planta mea obſervanda habui, confero. Et quidem 
ideo illam novam dicebam, quod cum manca dun- 
taxat ac admodum imperfecta mentione ad notitiam 
botanicorum pervenit, adeoque nec ab ullo adhuc 
ſyſtematicorum in album ſtirpium cognitarum eſt re- 
lata. Certe LokPLINGIO noſtrati in America pe- 
regrinanti, illam ipſam viſam fuiſſe, hand obſcure ex 
itinerario ejus patet, ubi tamen non niſi breviter et 
quaſi per tranfennam unam alteramque ejus tradit 
notam, quanquam quidem fufius fine dubio reliqua 
perſecutus fuiſſet, niſi fato occubuiflet præmaturo. 
Ceterum nec multum refragabor, ſi quis contenderit, 
arborem illam mali folio, quam profert doctiſſ. H. 
SLOANE, Hit. Fam. tom. it. p. 30. tab. 174. F. T: 

Croton 
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Croton eſſe ſpicatum, tametſi non negem, unam al- 
- teramque diſcrepantiam cerni evidentiorem,. 
quod fortaſſe maximam partem pictori tribuendum ; 
interim tamen ſuadent convenientiam imprimis ſpice 
terminales, ut reliqua taceam. | 
Icon adjecta fruticis ramulum exactiſſime refert 
magnitudine naturali, lectum ante biennium Havanæ 
a chirurgo N. Ro pol R. 


. T A B. VIL 


CROTON. 


CRoToON (ſpicatum) foliis ovatis glabris, ramis nu- 
dis, florum racemis ſpicatis terminalibus. Croton 
foliis ovatis, floribus ſpicatis, ſtylis multifidis de- 
preſſo patentibus, fruteſcens. Log L. F. p. 234. u. 

o. | 
, Mali folio arbor, artemiſiz odore, flore pentapetalo 
ſpicato. SLoan. Hiſt. Fam. ii. p. 30. f. 174. J. 1. 
vix bona. Cat. Jam. 139. RA]. dendr. 17, Habitat 
Havanz in America. | 
DxEscx. Caulis fruticoſus, ramoſus. Rami ſubde- 
terminati, cinerei, ſubrugoſi, erecti, nudi, cicatrici- 
bus obſoletis, ramuloſi. Ramuli confimiles ; tenelli, 
glabri, ſulcati. Folia ſolummodo in ramis tenellis, 
alterna, ovato oblonga, integerrima, baſi rotundata, 
apice ſublanceolato, obtuſo, firmiuſcula, utrinque 
glabra, petiolo inſtar nervi longitudinalis diſcum fo- 
li ſubtus percurrente, nervis obliquis tenuioribus ner- 
voſa, bipollicaria vel paulo ultra, frequentia, petiolata, 
patentia. FLoREs MASCULI racemoſo- ſpicati, pedi - 
cellati. Racemi terminales, pyramidales, compactiuſ- 
culi, folitarii, pedunculati. Bracteæ lineares, mo 
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ſe, glabræ, ad baſin pedunculi racemi ſitæ. Pedicell 
ſubpubeſcentes. Caryx. Perianthium decaphylli 
ſæpe ultra, imbricatum: ſquammis ſubzqualibus, 
ovatis, obtuſiuſculis, extus glabriuſculis, intus hirſu - 
tis: hirſutie albida. CoRoLLA nulla. STA MINA. 
Filamenta xii, ſæpe ultra, ſubulata, inferne hirſuta, 
erecta, longitudine calycis. Anthere ſubrotundæ, 
compreſſæ, ſubtetragonæ, erectæ. Receptaculum ſta- 
minum hirſutum. FLORESFEMINEI ſolitarii, ad baſin 
pedunculi racemi maſculini intra bracteam ſiti pe- 
dunculati, erecti. CAL xx. Perianthium pentaphyl> 
lum, infernum: foliolis lineari-lanceolatis, Le 15 
erectis, ſubæqualibus, minutiſſime punctatis, ſubſca- 
biuſculis. PisTILLUM. Germen ſubrotundum, com- 
preſſum, ſubhirſutum. Styli tres, longitudine calycis, 
infima baſi cohærentes; ſinguli ad medium ſexfidi: 
laciniis ex uno puncto prodeuntibus, ſubulatis; unde 
ramoſi apparent. Stigmata xvii, obtuſa. 

Ozs. A Croto glabello LIx x. caute diſtinguendum; 


etenim in illo rami folioſi, flores racemoſo- paniculati, 
axillares. 


XIX. O5. 


1767. | 


——— 


| 
bs ro what Quarter | 


1136. 

Read April 28, 1768. 

XIX. Obſervations on the Barometer and Thermometer, and Accu 
of the whole Rain in every Month of the Tear 1767, taken at | 

Royal Hoſpital near Plymouth : 

2 to William Watſon, M. D. 1 R. S. 


Winds from 
* 


By William Farr, M. D 


= General Account of the Weather 


* 


1 


Firſt part of the month clear; an 


E. by N. 
High ef ſtate 30 20D* 53 20 froſt; remainder much rain an 
January Loweſt D* 28 by D? 248. E. 3 [4030 ſtormy weather. January 1|, u 
f 2 arkable guſt of wind F. by N. 
| | TOY |. Conſtant rains only three fii 
February H. 30 05 H 53. | ays during the whole month. Hig] 


winds on the 11th, 


26th. 
Sky ſerene and clear the greatel 

put of the month; towards the mid 

dle and latter end very heavy rains. 


— * 


19th, an 


8 


3 


Rain from the 2Qth to the 27th, 
Storm 21ſt S. E. the reſt of the 
month very fine weather. Win 


moſtly E. and S. E. and ſometime: 
N. 


— 


Firſt part of the month very fine 
weather; middle and end ſhower), 
with hail ſtorms. Air generally 
{harp through the whole. 


531K 


The Sch the firſt warm day is 
year; from thence to the 17ch ver 
ane weather, and in general through 
the month; though the air was 
often ſharp. No. high Winds Us 
month, 


.882 


_—_—_— 
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8 N 
J. Barometer. Therm. Winds from what! Rain. | General Account of Weather. 
th. Quarter higheſt. | 
ns W. by N. 1 : 4 eee 
ig ate 29 98H. 65]W. by 8. Almoſt conſtant rains during the 
Loweſt D* 29 11]L. —_ - 12 5-500 nonth; only five faic days. 4 

— — — | — ; — —— — ä — . — 
| Firſt part of the month very fine | 

a H. 30 21 f. xeather ; calm throughout, except 

A 29 coll. 3-135 ffrom the 14th to the 16th; towards 

* latter end ſultty; 29th, thunder- 

orm. 

| 55 Firſt part at the 3 conſtant 

mber 30 33H. 67]N. W. Bs |-2ins; from the 18th to the latter 

L. 29 49|L. 6005 2 531 fend remarkably fine weather, and 

quite ſerene. 

: B. W. From the 8th to the 1 «th, wea- 

"i * 30 23|t1. 61 W. 3 3-325 cher clear and ſerene, with ſharp 

. 29 15/L. 485. W. * | roch mornings ; reſt of the month 

2 | rain, or hazy weather, 

] 8. W. th Rain frequent till the 21ſt; from 

amber * 30 37H. 10 60 5. 8. W. Sw z. Sch he Sch to the 16th very ſqually 

L. 29 O 4L. 470 W. by S. 2 | weather; from the 21ſt to the end 

: | EY of the month fair, 

_ TE 8 * his 

g. 1 If E. Beginning and latter end froſty 

ember * * 8 L. TR by 8. 275 1.850 ſweather, with little wind; mid- 

| O INN 1 | lle, ſqually with ſhowers, 


Total 41.799, or 41 5 inches ol rain neariy. 


—— — 


a AA 


For the more particular account of the weather, during the late froſt, vide the ſubſequent pages. 


VOL, 


LVL 


State 


1767. | 
04 | her. Ther. : 
8 Bar. . Wind. 
| | 
ao q 2. m 429 2] 50 7 "ES a8 
11 p. m. 29 271 50 Sd. E. 2“ 
21 9 4. w.\29 50 50 d 
It p. w. 29 70 41 3 2” 
223 - 9. 2. w. 29 80 40 C. b. N. 2” 
11 p. m. 29 86 39 1 
23 9 4. m. 29 90] 39 Dꝰ 8 
11 p. m. 29 93] 38 De 2” 
24 9 a. m.j3o II 35 D? 2 
11 p. m. 30 of 35 | 30 Dꝰ 2 
25 9 a. m9 93] 35 | 30 N. E. 1 
11 p. m. 29 751-33 | 28 Dꝰ 2 
26 9 a. m. 29 66 33 4 20 
11 p. m. 29 60 31 | 27 N. I 
27 Q 2. mn 441 JO . O 
11 p. m. 29 41 29 N. O 
28 9 a. m 429 44 29 N. 2 
II p. m. 29 55 30 | I 
29 9 a. m.j29 77] 31 I 
11 p. m.[29 74] 33 8. Z. 1 
30 9 a. m. 29 70] 34 D* 1 
11 p. m. 29 14 36 D* 898 
Jt ꝙ a. m 29 8 ol 35 D* 2 
11 p. mD 4 6} D 2 
11 | 
January, | - 
1 9 a.m j29 © 36 D* x 
11.'p. mag d „ N. E. 
2 9 a. m.] 29 60 33 N. 2 
11 p. vs | 0 9 33 N. 2 
3 9. . 0 10] 29 | 20 F 2 
11 p. m. 30 31 50 | 231 1b" 2 


' 


State of the Barometer, 
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Thermometer, Wind, 
1707, to January 21, 1708. 


Raig 


220 


and Rain, from December 20, 


| 


Weather, with miſcellaneous remarks, 


| 


Fair 
da 
Clear 


D*, N. B. Froſt ſet in this evening 
Froſt air very ſharp 

* 

[J? 

1? 

D? 

Cloudy, with froſt 


Clear and ſerene 


Cloudy 


Sleet at times 

Clear 

Clear and ſerene in the morning 
Snow ſince the afternoon 


Clear; ſnow lies on the ground abeut 4 inches deep 
Clear 


Clear and ſerene 
Cloudy; in the night ſhowers 


[Clear and froſt 


[J? 
Fair and froſt; towards noon thaw 
Rain with fleet; and in the night ſnow 


Rain, heavy at times, through the forenoon 
Clear and froit 


* 


D* R 20 was the loweſt ſtate of the therm. ob- 


1 
*. 
1 ſerved in theſe parts, without doors. 4 
170. 


| 
> hag h [FOG 
Day. — with- 
January. | Bar. |... out. 
d 
. 
9 a. m. 30 2 30 20 
11 p. m. 29 92] 30 22 
5 9 à. m. 29 90 30 
11 p. m. 29 80 30 
6 9 a. m.|29 660 32 | 3© 
11 p. m.|29 6o| 32 
7 9 2. mſ29 54] 32 
11 p. m.|2g 49 34 | 
$ 9 a. m.[29 200 35 
II p. m. 2 20 1 
9 9 a. m. 29 10 36 
It p. m. 29 14] 36 
10 9 a. m. 29 34 37 
11 p. m. 29 56 37 
11 9 a. m. 29 60 36 
IT Pp. m. 29 68 36 
12 9 a. m.j29 660 36 
11 Pp. M.12g 504 32 
13 9 2. m. 29 47 48 
11 p. m. 29 300 48 | 
4 9 a. m.|2g 30 48 
11 p. m. 29 16] 49 | 
15 9 a. m. 29 251 48 
11 p. m. 29 gol 47 
16 9 a. m. 29 80 46 
11 Pp. ITY 87 45 
I) 9 a. m. 29 87 45 
11 p. m. 29 78, 45 
18 9 a. m. 29 46 45 | 
11 p. m. 20 6 44 
19 9 a. m. 29 67 44 
II p. m. 29 500 44 
20 9 a. m. 29 00 44 
11 p. m. 29 75 44 
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| 
| 
Wind, [Rain Weather, with miſcellaneous remarks. 

N. ö Fair and froſt 

1D® 7 Cloudy, with D? 

D? 2 Clear and froſt 

D 2 Cloudy 

D 4 d now RY 

* me Jail and fleet, with froſt 

F. 2 Joudy 

E. h. 8 2 ; UW 
BE 2 [Rain conſtant, with thrawy through che da; 
Dꝰ 20 oc D 

D? 2 [Rain at times 

E. 2 Rain conſtant 

N. W. 2” |. 560] Snow, with rain at times 

N. N. W. 2” Cloudy 

D? I Fair and froſt | 

W. b. N. 1 Thaw, with ſnow; now froſt again 

» Rain from 11 a. m. conſtant through the day 
0 2 D* 

8. 2 "any 

. W. 2 Rain ſince 2 p. m. 

D* 29 Cloudy, with rain 

D? 2 480 Cloudy 

W. 2 Rain heavy till noon 

W. b. 8. 1 Fair 

dy O Fog in the morning; afterwards clear and ſerene 
S. W. 1 [|.600|Clear 

Rp 2 Cloſe and cloudy, with ſmall rain 

» AE Cloudy 

W. b. S. 1 [Kain heavy till the afternoon 

N. W. 1 [Cloudy 

11D? I Clear and ſerene 

D? 2” ; .775|Rain ſince 4 p. m. | 

N. N. W. 4 Fair with flying clouds. N. B. Hurricane from 
D* 2 4 to 8 a. m.; when the Fame Man of War 


was driven from her mooring in Hamoaze ; together with the ſtzer-hulk on the rocks, by Saint 


Nicholas 


Ifland. 


B. The thermometer within doors is kept in an airy open ſtair cafe, and not affected by any 
fire in the Houſe ; that without was in a ſhed under the North wall. 


N. B. From the 2d to the 7th of February was a froſt, and ſince that time inceſſant rain to March 1. 


XX. An 
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Received April 20, 1768. 


XX. An Account of Inoculation in Arabia, 
in a Letter from Dr. Patrick Ruſſell, 
Phyſician, at Aleppo, to Alexander Ruſſell, 
M. D. F. R. S. preceded by a Letter from 
Dr. Al. Ruſſell, t the Earl of Morton. 
P. NM. 


My Lord, 


Read May 5. 
1768. 


HE incloſed account of inoculation 
in the Eaſt, I have juſt received 
from my brother at Aleppo, and though nothing far- 
ther ſeems wanting in this country to remove preju- 
dices againſt that practice, yet I thought its being 
made public might be of ſome uſe to other European 
nations, where ſuch prejudices ſtill prevail; and as. 
a matter of curioſity, would not be unacceptable to 
the Royal Society. I have therefore taken the liberty 
to trouble your Lordſhip with it for that purpoſe. 

Juſt before my leaving Aleppo, I did hear that it 
was practiſed amongſt ſome of the Bedouins there, 
and went by the name of buying the ſmall pox ; but 
being then much engaged with other buſineſs, it quite 
eſcaped my memory, and indeed my information 
was fo {light, that I did not think it right to mention 
it in my Natural Hiſtory of Aleppo. 


1 ſhall 


6 
I ſhall only add, that my brother has been more 
rolix in the narrative than perhaps was neceſſary, 
Bad the facts come within his own knowledge; but 
fo far as depended upon the intelligence of others, he 
thought it beſt to explain the foundation of his own- 
belief. 


1 have the honour to be, 


My Lord, 
Your Lordſhip's 


moſt obedient ſeryant, 


W 2 18, Alexander Ruſſell. 


Deat 
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Dear Brother, 


ROM the manner in which inoculation is men- 
tioned in the Natural Hiſtory of Aleppo, I ſuſpect 
the circumſtance of it's being a common practice 
among the Arabs muſt have eſcaped you. I myſelf 
was ignorant of it for ſeveral years after you left this 
country, and a mere accident brought it at laſt to my 
knowledge. About nine or ten years ago, while on 
a viſit at a Turkiſh Harem, a lady happened to expreſs 
much anxiety for an only child, who had not yet 
had the fmall pox ; the diſtemper at that time being 
frequent in the city. None of the ladies in the com- 
pany had ever heard of inoculation ; ſo that, having 
once mentioned it, I found myſelf obliged to enter 
into a detail of the operation, and of the peculiar 
advantages attending it. Among the female ſervants 
in the chamber was an old Bedouin, who having 
heard me with great attention, aſſured the ladies, that 
my account was upon the whole a juſt one, only that 
I did not ſeem ſo well to underſtand the way of per- 
forming the operation, which ſhe aſſerted ſhould be 
done not with a lancet, but with a needle ; ſhe her- 
ſelf had received the diſeaſe in that manner, when a 
child; had in her time inoculated many; adding 
moreover, that the practice was well known to the 
Arabs, and that they termed it buying the ſmall 


pox. 


I In 


„„ 

In conſequence of this hint, I ſet about the pro- 
curing more particular information from {the Arabs 
of this place ; and the reſult of my enquiry was, 
that the practice of inoculation. had been of lon 
ſtanding among them. They indeed did nat preten 
to aflign any period to its origin; but thoſe of ſeventy 
years old and upwards remembered to have heard it 
ſpoken of as a common cuſtom of their anceſtors, 
and made little doubt of its being of as ancient a date 
as the diſeaſe itſelf. Their manner of operating is, 
to make ſeveral punctures in ſome fleſhy part, with 
a needle imbued in variolous matter, taken from a 
favourable kind of pock. They uſe no preparation 
of the body ; and the diſeafe communicated in this 
way being, as they aver, always flight, they give 
themſelves little or no trouble about the child in the 
fabſequent ſtages of the diftemper. 

This method of procuring the diſeaſe is termed, 
buying the ſmall pox, on the following account. 
The child to be ' inoculated carries a few raifins, 
dates, ſugar plumbs, or ſuch like, and ſhewing them 
to the child from whom the matter is to be taken, 
afks how many pocks he will give in exchange. 
The bargain being made, they proceed to the ope- 
ration. When the parties are too young to ſpeak for 
themſelves, the bargain is made by the mothers. 
This ceremony, which is ſtill practiſed, points out a 
reaſon for the name given to inoculation by the Arabs; 
but, by what I could learn among the women, it is 
not regarded as indiſpenſably neceffary to the. ſucceſs 
of the operation, and is in fact often omitted. 


The 
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The Bedouins at this place, who are employed in 
the ſervice of the Harems, more rarely have re- 
courſe. to. inoculation, their children being often 
brought up in company with thoſe of the Turks, by 
whom, as you juſtly obſerve, the practice is not 
admitted. But the Bedouins, leſs connected with the 
Turks, who dwell within the city ; thoſe who live 
in tents without the city walls, and the Arabs of the 
adjacent defart under the Emir, do commonly in- 
oculate their children. _ 2 

It being highly probable that a practice, which 
was ſo common in theſe parts, might be known alſo 
to the more Eaſtern Arabs, I applied for information 
to ſeveral Turkiſh merchants of Bagdat and Mouſul, 
who occaſionally reſide a few months in the year at 
Aleppo. By thoſe I was aſſured, that inoculation 
was not only common in both the cities firſt men- 
tioned, but alſo at Baſſora; and that at Mouſul 
particularly, when the ſmall pox firſt appeared in any 
diſtrict of the city, it was a cuſtom ſometimes to 
give notice by a public crier, in order that ſuch as were 
inclined might take the opportunity to have their 
children inoculated. 

I enquired at the ſame time of the Bagdat mer- 
chants, whether the Arabs, who dwell on the 
banks of the river between that city and Baſſora, 
uſed the ſame method of propagating the ſmall pox. 
They told me, they believed it to be common alſo 
among thoſe Arabs ; though (with an ingenuity not 
uſual in this country) they owned they had never 
thought of enquiring about the matter, and might 
therefore perhaps be miſtaken, But I afterwards had 

2N 
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an opportunity of being better informed by the Arabs, 
who come hither with the Eaſtern caravans ; from 
whoſe accounts it would appear, that inoculation hay 
from time immemorial been a practice among the 
different Arab tribes with which they were conver- 
ſant; comprehending, beſides thoſe in the numerous 
encampments on the banks of the Euphrates, and the 
Tigris below Bagdat, other tribes in the vat of 
Baffora, and in the deſart. 

For theſe ſeveral years paſt, very few flaves have 
been brought from Georgia. From what I could 
collect among thoſe already here, who remember 
any thing of their own country, inoculation was well 
known there : I have ſeen ſeveral old Georgian wo- 
men, who had been inoculated, when children, in 
their fathers houſes. 

In Armenia, the Turkoman tribes, as well is the 
Armenian Chriſtians, have practiſed inoculation fince 
the memory of man ; but, like the Arabs, are able 
3 give no account of its firſt introduction n 
them. 
Io what extent inoculation reaches in the Gourdeen 
mountains, I do not know with any certainty : it is 
practiſed by the Gourdeens in the Mountains of Bylan, 
and Kittis; and, I have reafon to think, extends 
much further. 

At Damaſcus, and all along che coaſt of Syria 
and Paleſtine, inoculation has been long known. In 
the Caſtravan mountains it is adopted by the Drufi, 
as well as the Chriſtians. 

Whether the Arabs of the deſart, to the South of 
Damaſcus, are acquainted with this manner of com- 

Vor. LVIII. U *" -: .. 
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municating the ſmall pox, I have not hitherto been 
Able to learn; but a native of Mecca, whom I had 
occaſion to converſe with this ſummer, aſſured me, 

that he himſelf had been inoculated in that city. 
It has r been mentioned, that the Turks at 
Bagdat and Mouſul make no ſcruple to inoculate 
their children. I have ſeen alſo ſome Turkiſh 
ſtrangers hete, who had been inoculated at Erze- 
roon. Hence it is probable that the Turks, in other 
of the Ottoman empire, do not merely, as fa- 
talifts, reject inoculation ; but that other conſiderations, 
which Have influence in countries where fataliſts are 
ridiculed or anathematized, concur likewiſe in Turky, 
to oppoſe the NOPE of a practice ſo beneficial to 
mankind. The child of a _— was by my 
advice inoculated about eight years ago; but that is 
7 only inſtance I have known among the Turks at 
eee Da 


The Jews at this place abſolutely reject inoculation ; 
partly | | 


from ſcruples of a religious kind, and partly 
from the diſtruſt of its ſuccels. At Bagdat, Baſſora, 
and in Paleſtine, having acquired a more favourable 
opinion of an operation which they ſee ſo often per- 
formed with ſueceſs, they have got the better of 
ther ſcruples, arid join in the practice with their 
( 
1 have ſeveral times converſed on this ſubject with 
the Mufti here, as alſo with ſome of the Rabbis ; 
ut the theology of both was too abſtruſe for me: 
their arguments, ſo far as I was able to comprehend 
them, ſeemed to be no leſs cogent againſt all 
cliiturgical operations, which were attended with 
"3 VP hy (EW * 3 | | | any 
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any degree of danger to life, than agninlt 3 


tion. 
In the different countries above- ne inocu⸗ 
lation is erformed nearly i in the ſame manner. [The 


Arabs affirmed, that the punctures might be made in- 
andy! in any fleſhy part: thoſe I have had oc- 
caſion to examine, have all (a very few excepted) 
had the mark between the drmb and the fore- 
finger, 

| 5a of the Georgians had hoon: inoculated i in 1 the 
ſame part, but moſt of them on the fore arm. Of 
the Armenians ſome had been inoculated in both 
_ thighs; but the greateſt part (like the Arabs) bore 
the marks upon the hand. Some of the Georgian 
women remembered, that rags of a red colour were 
choſen in preference for the binding up the arm, a 
circumſtance of which I have been able to diſcover 
no trace among the Arabs. 

Buying the ſmall pox, is likewiſe the name uni- 
verſally applied to the method of procuring ; the 
diſeaſe. There are, it is true, other terms made uſe 
of both in the Arabic and Turkiſh Languages; and 
at this place, it is principally known to the Chriſtians 
by the name of inoculation. 

From the ſameneſs of the name, as well as from 
the little diverſity obſervable i in the manner of per- 
forming the operation, it is probable the practice of 
inoculation in theſe countries was originally derived 
from the ſame ſource : and that it is of conſiderable 
antiquity, can hardly be doubted, if we conſider 
the large extent of country over which it is found 
to have ſpread, and the obſtacles it muſt have met 

U 2 with 
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with in a progres through various nations, of which 
ſome are ſeparated by polity as well as religion, while 
others, peculiarly tenacious of their own cuſtoms, are 
little diſpoſed to admit thoſe of ſtrangers. | 
That no mention is made of inoculation by. Rhazes, 
Avicenna, or any other of the ancient Arabian medi- 
cal writers known in Europe, is, I believe, in ge- 
neral ſuppoſed ; and I am aſſured by the native phy- 
ſicians here, that nothing is to be found regarding 
it, in any of a more modern date. Some learn- 
ed Turkiſh friends here, ſome time ago were pre- 
vailed- on at my requeſt to make enquiry, but have 
not hitherto been able to diſcover any thing con- 
cerning inoculation ; although they ſearched not only 
the medical writers, but alſo the hiſtorians, and ſome 
of the poets. = . | 
It appears from accounts communicated to the 
Royal Society, in the year 1723, by Doctor Williams 
and Mr. Wright, that inoculation had been known 
in certain parts of Wales fo far back as the laſt century; 
and it is remarkable, that it there bore the ſame name, 
by which it is moſt generally known to the Arabs. I 
think it has alſo been diſcovered to be an ancient 
practice among the vulgar in different parts of the 
continent. N : h 
If inoculation was really known ſo long ago in 
Europe, and the accounts of it till within theſe fifty 
or fixty years are found to be merely traditional, the 
ſilence of the Arabian writers, on a practice which 
probably was never adopted by their phyficians, is the 
leſs to be wondered at. What may perhaps appear 
more ſtrange, is, that after the year 1720, though 


* 
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the. curioſity of the public has, at different. times, 
been excited by the controverſies relating to inocula- 
tion, the ſtate of that praQtice in Syria, where 
there were ſo many European ſettlements, ſhould 
have remained unknown both in England and in 
France, which probably was the caſe, as the ad- 
vocates for inoculation have made no reference. 
to it. 8 

Whether before the account tranſmitted by Py- 
larini to the Royal Society, inoculation had not been 
mentioned by any of the travellers who had viſited 
theſe countries, Ido not preſume to determine. In 
the books I have had occaſion to peruſe; there is nos 
thing to be found on the ſubject. Among the tra- 
vellers the moſt likely to have mentioned it was 
Rauwolf: yet, however rational it may be to think 
that a practice of: ſuch a. kind, had it then prevailed, 
could hardly have eſcaped the notice of ſo diligent 
an obſerver, it would be raſh to infer from his ſilence 
that it was not known to the Arabs in the ſixteenth 
century. The juſtly celebrated French botaniſt is 
equally ſilent, though in the beginning of the pre- 
ſent century he viſited ſeveral places where inocu- 
lation was undoubtedly at that time both known and 
practiſed. 

Having related in what manner I came to learn 
inoculation was known to the Arabs, 1 can arrogate 
no merit in the diſcovery ; nor would I be thought 
to inſinuate any reflection on the accuracy of the in- 
defatigable M. Tournefort, to whoſe labours the 
curious ſtand ſo much indebted. Cuſtoms the moſt 
common, in diſtant countries, are often of all others 


the 


e 

che leaſt apt to attract the obſervation of travellers, who, 
engaged in other purſuit, muſt be indebted to ac- 
cident for the knowledge of ſuch things, as the na- 
tives ſeldom talk of, from the belief that they are 
known to all the world. This conſideration may, 
in ſome meaſure, account for inoculation having been 
over-looked by thoſe who have tranſiently paſſed 
through theſe countries; and is all we can offer as 
an apology, for the having remained ſo long unac- 
quainted with a fact in medical hiſtory, in a ſitua- 
tion where we both had ſo many opporunities of in- 
formation. I am, 


Dear brother, 


Moſt affectionately yours, 


Aleppo, Nov. 26, 


1767. P. Ruſſel. 
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Received May 5, 1768. 


XXI. Part of a Letter from Dr. Wolfe, at 
Warſaw, to Henry Baker, F. R. S. Com- 
municated by Mr, Baker. 


Warſaw, April 15, 1768. 


UR winter has been very long and 


very ſevexe. The froſt was at a me- 
dium, from the middle of December to the middle of 


March, at nine degrees of Reaumur's thermometer 
below the freezing point, Three times it was from 
19 to 20 degrees, and very ſeldom aſcended to the 
freezing point. Laſt year the froſt was at 24 de- 
grees, but of no duration. In the year 1740 it was 
at 26 degrees, which, perhaps, is the loweſt it has 
been remembered in this country. This year we 
have had little or no ſnow, which made the froſt ex- 
ceedingly more ſenſible, The barometer is here, at 
a medium, at 28 + inches Rhinland meaſure : great 
ftorms fink it two inches lower ; and very dry wea- 
ther raiſes it 1 4 inch higher. The declination of 


the needle at this place is eleven degrees and half 
to the welt, | 


Read May 12, 
1768. 


XXII. Ext ratłi 
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XXII. Extract of a Letter from Mr. Peter 

Wargentin, Secretary of the Royal Acade- 

my of Sciences at Stockholm, — F. R. F. 
dated February 23, 1768, 10 the Reverend 

Nevil Maſkelyne, B. D. F. R. F. ame 
nomer Royal. | 


Read May 12, S it is related in the public newſ- 
. papers, that the weather“ has been 
uncommonly cold i in Germany, England, and France, 
; 2 the end of laſt year, and the beginning of 
reſent year, I have here ſent you the degrees 
of ey - tude by Reaumur's thermometer, as I have 
obſerved — ſince the beginning of November 
1767. The altitudes here ſet down are the arithme- 
tical means of three taken every day, viz. in the 
morning before ſun-riſe, a little after noon, and at 
ten o'clock at night. Hence it appears that the cold 
has been moderate here with reſpect to this climate, 
and nothing more than common, though it was with- 
out intermiſſion, from the beginning of December. 
The greateſt cold in theſe months happened on the ſe- 
cond day of January in the morning ; the quick-filver 
then ſtood at 17,2 below the point of freezing. 
* The leaſt height of Fahrenheit's thermometer, ſet down in 


the courſe of the aſtronomical obſervations made at the Royal Ob- 
tervatory, was 15* on Jan. 6, at the tranſit of Venus over the 
meridian at 8 h. 42. m. A. M. At which time nearly the 
ſame was obſerved by my Lord Charles Cavendiſh in Great Mal- 
bro' Street, at 19% But by a thermometer deſcribed in Vol. L. 
of theſe Tranſactions, placed on the top of the ſame houſe, in a 
very bleak ſituation, Dec. 31. it appeared to have been at 12 + 

in the preceding night Jan 3. 16"; Jan. 6, od and Tow. * 7. 
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XXIH. Tarvdacriom to two Papers of Mr. 
John Smeaton, F. R. S. by the Reverend 


Nevil Maſkelyne, B. D. F. R. 8. Aſtrono- 
mer Royal, 


Read ity 12, 6 i HE two following papers I received 


from my ingenious, and much 
* friend, Mr. Jahn Smeaton, with his deſire, 
that I ſhould communicate them to the Royal Society, 
if I thought they contained any hints conducive to 
the improvement of aſtronomy. As the firſt paper 
points out the time of obſerving the menſtrual paral- 
laxes of the planets in thoſe circumſtances in which 
they will be greateſt, and at the ſame time ſhews how 
to obviate the error, which would otherwiſe ariſe from 
the inaccuracy of their theories (which muſt neceſ- 
ſatily be uſed in the calculation), by correcting them 
from other obſervations, made on purpoſe, before and 
after the firſt mentioned obfervations ; and the ſecond 
paper gives a new and accurate method of obſerving 
the places of the heavenly bodies out of the meridian, 
independent of refraction, I apprehend they will prove 
acceptable preſents to aſtronomers. 

I ſhall only add one other remark, that has been 
ſuggeſted to me from the peruſal of Mr. Smeaton's 
firſt paper ; that, as it is there propoſed to find the 
dimenſions of the orbit deſcribed by the revolution of 
the Earth about its common centre of gravity and the 
Moon's, by means of the menſtrual parallax of Mars, 
near his oppoſition, or of Venus, near her conjunction 
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with the Sun; the ſame may alſo be determined 
with advantage from the ſum of the menſtrual paral- 
laxes of theſe two planets, when they happen to be 
in the required poſitions at the ſame time, which will 
indeed happen but ſeldom; or even from the ſum of 
the menſtrual parallaxes of Mars and the Sun, which 
may be obſerved together at every oppoſition of Mars 
to the Sun; the ſum of the menſtrual parallaxes of 
Mars and Venus in theſe circumſtances, according to 
the numbers uſed by Mr. Smeaton, will ſometimes 


amount to 87”, and the ſum of thoſe of Mars and 
the Sun to 52“. 


. Nevil Maſkelyne. 
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XXIV. A Diſcourſe concerning the Men- 

firual Parallax, ariſing from the mutual 
Gravitation of the Earth and Moon; it's 
Influence on the Obſervations of the Sun 
and Planets; with a Method of obſerving 
it: By J. Smeaton, F. R. F. 


Read May 12, 
1768. 


T is demonſtrated by Sir Iſaac Newton 
in the Principia, that it is not the Earth's 
center, but the common center of gravity of the 
Earth and Moon, that deſcribes the ecliptic ; and that 
the Earth and Moon revolve in ſimilar ellipſes, about 
their common center of gravity. - The ſame great 
author has alſo inveſtigated, from the different riſe of 
the tides, when the Moon is in conjunction or oppoſi- 
tion to the Sun, to thoſe which happen when the 


| Moon is in her quadratures; that the quantity of 
matter in the Earth is to that in the Moon, as 39. 78 


to 1; from whence, and the known diſtance of the 
Earth and Moon, it would follow, that the common 
center of gravity of the two bodies falls without the 
ſurface of the Earth, by one half of its ſemidiameter : 
that is, that the center of the Earth deſcribes an epi- 
cycle round the common center of gravity once a 


month, whoſe diameter is three ſemidiameters of the 
Earth. 


Dr. Gregory, in his aſtronomy, has laid hold of 


this circumſtance, in order to prove the relative gra- 
vity of the Earth and Moon, by obſervation; which 
is the ſubject of his Goth propoſition of the fourth 


book; 
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book; in which he has demonſtrated, that if an 
obſerver on the Earth makes a correct obſervation on 
the Sun's place, when the Moon is in one quadra- 
ture, it will differ from a like obſervation, taken in 
the oppoſite quadrature (according to a mean elliptic 
motion) by an angle which the diameter of this epi- 
cycle will ſubtend at the Sun. The fame learned 
author has alſo ſhewn, in the ſcholium to the ſame 
propoſition, that this quantity, or parallax, will be 
twice greater to Mars in oppoſition, and three times 
greater to Venus, in her inferior conjunction with 
the Sun. | 

The difference thus produced i in the apparent place 
of the Sun, and of all the primary planets being 
governed by the Moon, and having it's period the ſame, 


may perhaps be not. panty called the menſtrual 


parallax. 


Now if, with Sir Iſaac Newton, the relative gravi- 
ties of the Earth and Moon are taken between the 
proportion of 39 and 40 to one; the menſtrual 
04 of the ſun will come out 1 3“ upon the ra- 

jus of the Earth's epicycle, and will affect the ſolar 
obſervations at the oppoſite quadratures, by double 
that quantity, viz. 26”: in like manner, the mean 
diſtance from the Earth of Mars in oppolition, being 
to the Sun's mean diſtance, as 1 to 2. 1; and theleaſt 
diſtance of Mars from the Earth, to the Sun's mean 
diſtance, as 1 to 2 2, the menſtrual parallax of Mars 
will affect the obſervation upon him in that ſituation, 
by 56“ and 734, reſpectively. 

The mean diſtance of Venus from the Earth, in 
* inferior conjunction, being to that of the Sun as 


* to 1 nearly, and not very variable, on account 


of 
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of the orbit of Venus being almoſt circular; the 
menſtrual parallax would affect the place of Venus, 
in that ſituation, by a quantity not leſs than 92“; and 
in all other ſituations in proportion to her diſtance; 
which alſo holds with reſpect to all the reſt of the 
planets. 

— Theſe diſturbing quantities are by no means to be 
diſpenſed with, in the nice and critical ſtate that 
aſtronomical obſervations and calculations have arrived 
at, in conſequence of the diſcoveties of Dr. Bradley, 
who may be ſaid to have given a baſis to aſtronomy ; 
however, could we rely upon the data, on which Sir 
Iſaac's inveſtigation of the relative gravity of the Earth 
and Moon is founded, we ſhould have nothing to do 
but to apply an equation to the particular cafes, ac- 
cording to the diameter of the epicycle, as deduced 
from the relative gravity ; but whoever conſiders the 
great obſtructions that the water of the ſea meets with 
in its motion to obey the influence of the Moon; the 
great difficulty in aſcertaining the true height of the 
tides, from the many difturbing cauſes intervening; 
and the many uncertainties, and want of coincidence, 
that have attended, and muſt attend, ſuch obſerva- 
tions; muſt confeſs, that this matter does not ſeem 
capable of ſuch a determination from that quarter, 
as the preſent ſtate of aſtronomy requires. 
' Accordingly, ſince the time of Dr. 1 thoſe 
great aſtronomers Dr. Bradley, De la Caille, and 
others, have applied themſelves to determine the quan- 
tity of the menſtrual parallax from ſolar obſervations : 
but though theſe have given cauſe to fuppoſe that the 
relative gravity of the Earth and Moon are not above 
of the quantity deduced from the tides; yet, as the 
obſervation 
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obſervation of theſe ſmall angles principally depends 
upon the obſervation of the Sun's right aſcenſion 
(which, depending on the meaſure of time, is leſs 
capable of exact obſervation, than if depending on 
divided inſtruments) ; the deductions thence drawn 
ſeem ſtill wanting of that certainty which the ſubject 
demands; and if to this we add, from a deduction 
of Mr. Maſkelyne, that the relative gravity of the 
Earth and Moon is as 76 to 1, derived from the effect 
that the Moon produces in the nutation of the Earth's 
axis; the relative gravity, and conſequently the paral- 
laxes thereon depending, will be reduced to almoſt 
one half of thoſe reſulting from Sir Iſaac's determi- 
nation. 

It is true, that the quantity of effect of the men- 
ſtrual parallaxes will not be great, if computed upon 
Mr. Maſkelyne's induction, for as much as that 
the common center of gravity will be conſiderably 
within the Earth's ſurface; yet, even in that caſe, the 
Sun's tranſit over the meridian, when the Moon is in 
one quadrature, will differ nearly one ſecond of time 
from that obſerved in the oppoſite quadrature ; and 
though De la Caille and Mayer have formed equations 
depending on the Moon, to be applied to the equation 
of time ; yet, if we are at an uncertainty, whether 
the maximum of this equation is one ſecond, two 
thirds of a ſecond, or half a ſecond of time, each 
way, we are ſtill under a material difficulty; for 
though theſe differences are fo ſmall, that it is not 
eaſy to determine them exactly from ſolar obſervations ; 
yet, as they are capable of creating a ſenſible diffe- 
rence in theſe obſervations, they will, ſo long as they 
remain undetermined, prevent that ſolidity and firm- 
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neſs to the ſolar obſervations, which is the more ne 
ceſſary as they are the foundation of all the reſt: but 
with reſpect to thoſe planets, that in their periods come 
nearer to us than we to the Sun, the obſervations upon 
them will be affected by a greater uncertainty. 

The determination of the menſtrual parallax is of 
ſtill more importance, as it is a neceſſary conſideration 
in the determination of the Sun's parallax; and this, 
whether deduced from Mars or Venus, as I ſhall 
preſently ſhew more particularly; but firſt I muft 
ſtate the quantity of the menſtrual parallax, accord- 
ing to the beſt data yet known, by a contrary proceſs; 
and, taking the mean quantity of the Sun's parallax, 
according to the determination of Mr. Short, at 8” 8, 
and the relative gravities of the Earth ard Moon, 
according to Mr. Maſkelyne, as 76 to 1, and the 
mean diſtance of their centers equal to 60 + ſemi- 
diameters; we ſhall then have the diſtance of the 
Earth's center from the center of gravity, at .*. of 
the Earth's ſemidiameter (that is, , of that ſemi- 
diameter within the Earth's ſurface) and the menſtrual 
parallax equal to i of the Sun's parallax ; conſe- 
quently about 7“; and the double menſtrual paral- 
lax, or vacillation, arifing from the whole diameter of 
the epicycle, 14”; the mean menſtrual parallax of 
Mars in oppoſition, 29” 2; the greateſt, 38” +; and 
that of Venus 49“; from hence it follows, that, was 
2 perſon to attempt the Sun's parallax, by the diur- 
nal motion of the Earth, applied as a bafis to Mars 
in oppoſition, as has formerly been tried; and ſhould 
the Moon be at new or full at the ſame time, the 
change of place of the Earth's center, in its own 
epicycle, would amount to an angle ſeen from Mars 


of 
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of 17.3 nearly; that is, in caſe the interval between 
the obſervations was eight hours, and Mars at his 
mean diſtance ; but if Mars was not at his neareſt 
diſtance, this change would in the ſame time amount 
to 1//.7 nearly. In like manner, if a tranſit of Venus 
happens near the new or full Moon (as will be the 
caſe next year), the time of the tranſit will be affected 
by a change of place, ſuch as the Earth's center will 
deſcribe in its epicycle, during the time of the whole 
tranſit, if the beginning and end are obſerved in the ſame 
place; or during the difference of abſolute time, at 
which the tranſit appears to begin or end to different 
obſervers in diſtant meridians. Thus, when the ſame 
obſerver ſees the beginning and end in the fame place, 
the baſe deſcribed by that obſerver, from the Earth's 
diurnal motion, muſt he cortected by the ſpace de- 
ſcribed by the Earth's center, in the circumference of 
it's epicycle, during that time; which, if it be ſup- 
poſed of ſeven hours, will amount to an angle of 
1%. 9, ſeen from Venus: but, where the beginning 
or end is ſeen by different obſervers in diſtant meri- 
dians, as the difference of abſolute time can hardly 
amount to above 1 5 minutes, the change of place of 
the Earth's center will for that time be but ſmall ; 
however, at the rate beforementioned, it will for 15 
minutes affect the parallactic angle ſeen from Venus, 
by about 2, of a ſecond ; and the parallax of the 
Sun, by about = part of the whole: but this pro- 
portional. part will remain the ſame, whether the 
diſtance of meridians be ſuch as produce a greater or 
leſs difference of abſolute time than 15 minutes *. 


* If an error of he part of the whole may be ſuppoſed in 
the obſervation for determining the Sun's paraltax by the tranſie 
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From what has been ſaid, I ſuppoſe it will appear, 
that the effects of the menſtrual parallax are worthy 
of conſideration; and that nothing has been yet 
executed, whereby it has received a determination 
ſufficiently accurate; for, in regard to obſervations 
upon the Sun, the whole quantity is too ſmall to be 
minutely obſerved in right aſcenſion : and with re- 
ſpet to the application to Mars and Venus, as 
ſuggeſted by Dr. Gregory, I do not know that any 
thing has been done; and indeed no wonder, as the 
theory of the motion of Mars and Venus has not been 
as yet ſo critically reduced to computation, as to 
render their parallaxes (though in themſelves much 
greater) deducible with equal certainty as that of the 


Sun, 


What I therefore have now to propoſe, is a method 
of obſerving the menſtrual parallaxes of Mars and 
Venus, without laying any undue ſtreſs upon the 
theory of their motions. 

The firſt opportunity of making an obſervation for 
this purpoſe, will be at the next oppoſition of Mars ; 
which, according to the Nautical Almanack, will 
happen the 26th of October next, in the morning ; 
I will therefore endeavour to illuſtrate this matter by 
taking that as an example. 
The diftance of Mars from the Earth will then be 
fomewhat leſs than the mean diſtance, that is, as 
x to 2.2; and conſequently his double menſtrual 
parallax, according to Mr. Maſkelyne, will be near 


31” in the point of oppoſition, Now, as the Moon 


of Venus, a neglect of the menſtrua) parallax may make it _ 
part of the whole, 


| 5 | will 
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will be at full, not above 12 hours preceding that 
oppoſition, the Moon will be nearly in the moſt 
favourable fituation for the purpoſe, 3 
For this end, let an accurate obſervation be made 
upon the place of Mars at the following times, viz. 
firſt, near the time of the new Moon, preceding Mars's 
oppoſition; or more properly at the neareſt opportu- 
nity, to the time of the Moon's oppofition to Mars; 
which will happen in the night, between the 12th 
and 13th of October: ſecondly, let the place of Mars 
be obſerved when the Moon is neareſt her quartile 
with Mars; that is, between the 19th and 2oth of 
the ſame month : thirdly, let an obſervation on Mars 
be made when the Moon is in conjunction with Mars, 
the neareſt to his oppoſition with the Sun ; that is, 
between the 25th and 26th of ditto: fourthly, let 
Mars again be obſerved when the Moon has moved on 
to her quartile with Mars, viz. between the 3 fſt of 
October, and 1ſt of November: and fifthly and laſtly, 
let the place of Mars be obſerved, when the Moon 
has again got to her oppoſition with Mars, which hap- 
pens between the 7th and 8th of November. 

Now it is manifeſt, that, when the Moon is 
in conjunction or oppoſition to Mars, the cen- 
ter of the Earth, the center of Mars, and the 
common center of gravity 'of the Earth and Mars, 
will be nearly in a right line, and conſequently, that 
an obſerver will then fee Mars, in the fame place in 
the heavens, as if the common center of gravity was 
the ſame as the center of the Earth ; therefore, then 
the place of Mars will be unaffected by a menſtrual 
_ - parallax; and ſuch will be the firſt, third, and fifth 

of the obſervations above propounded. ; 

5 A 2 t 
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It is equally evident, that when the Moon is in 
quartile with Mars, and moving towards a conjunction, 
an obſerver, at the Earth's center, will ſee Mars 
more backward in the ecliptic, than if ſeen. from 
the common center of gravity, by 15” + ; and that, 
when the Moon is in her oppoſite quartile with 
Mars, and moving from her conjunction, that then 
an obſerver at the Earth's center, will ſee Mars 
advanced in his orbit more forward by 15” , than it 
ſeen from the common center of gravity ; and the 
one obſervation checqued with the other, will, accord- 
ing to a mean elliptic motion, differ by the quantity 
of 31” ; and ſuch will be the ſecond and fourth 
obſervations above propounded. 

Now, from the firſt, third, and fifth, obſervations, 
three points of Mars's orbit will be given; which, by the 
help of the theory of Mars's motion in an elliptic orbit, 
whoſe aphelion, eccentricity, and nodes, are known 
ſufficiently near for this purpoſe ; the intermediate 
places of Mars may be inferred with the requiſite 
degree of accuracy: and particularly, as the two 
intermediate obſervations, viz, the ſecond and fourth, 
will be nearly at equal intervals of time between the 
three others: from hence it follows, that the difference 
between the inferred, or computed places, at the 
quartiles, and the obſerved places at thoſe times, will 
be the menſtrual parallax required. 

It is to be noted, that the times above ſpecified 
are the moſt favourable for the obſervation; and could 
thoſe be made uninterruptedly from weather, there 
would be the leſs occaſion for any other: but, as much 
as poſſible to prevent diſappointments of this kind, it 
will be right to begin the obſervations, a month preced- 
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ing making the proper obſervations, at the conjuncti- 
ons, quartiles, and oppoſitions, of the Moon with Mars, 
which will be the means of ſupplying ſuch obſerva- 
tions, as may happen to prove abortive before the 
oppoſition of Mars, and alſo, in caſe any of the 
obſervations to be made after that oppoſition ſhall 
prove deficient, the obſervations may be carried on for 
a month or competent time afterwards. As a further 


ſecurity againſt diſappointments,. as well as cheque, 


it will alſo be adviſable to make the proper obſerva- 
tions, the night preceeding and ſubſequent to thoſe in 
which the quartiles, conjunctions, &c. happen; for, 
as the quantities will not differ conſiderably from thoſe 
obtained on the days ſpecified, with proper allow- 
ances they may be brought in ſupport and confirma- 
tion of the former. N 5 


— 


In like manner, when Venus is moving towards her 
inferior conjunction with the Sun, as will happen next 
year, the ſame obſervations may be made with reſpect 
to her; and continued for a neceſſary time, to get ob- 
ſervations of the place of Venus; viz. the firſt, when 
the Moon is in conjunction or oppoſition with Venus: 
a ſecond, when the moon is; in her quartile with 
Venus: a third, in conjunction or oppoſition: a fourth, 
hen the moon is in her oppoſite quartile to the for- 
mer: and a fifth, again in conjunction or oppoſition: 
the ſame opportunity will alſo offer when Venus is 
moving from her inferior conjunction with the Sun, 
and becomes a morning ſtar. e 

In regard to the obſervation of Venus, it is. remarked 
by aſtronomers, that ſhe is to be ſeen with a good 
tranſit teleſcope, when ſhe is within a few degrees of 
the Sun; but, as the is three times nearer the . 

than 


[ 166 |] 
than the Sun's mean diſtance, when her elongation is 
25* in the inferior part of her orbit, it is plain, that 
the neceſſary obſervations may eaſily be made, when 
her menſtrual parallax will be at a medium, three 
times greater than the Sun's; and conſequently amounts 
ing for the whole difference to 42”. 

To avoid embarraſſment in deſcription, I have hi- 
therto ſuppoſed, that all the obſervations are made in 
the meridian; in which caſe the right aſcenſions will 
be the ſame as they would appear from the center of 
the Earth ; and conſequently, the planet's longitudes 
thence deduced, nearly the ſame : but tis eaſy to ſee, 
that if the quartile obſervations are made when the 
planets are conſiderably to the caſt or weſt of the me- 
ridian, and fo choſen, that the place of the obſerver 
be further diſtant from the common center of gravity, 
than the center of the Earth is from that center, that 
the baſe of the obſervations will be conſiderably en- 
larged. Thus, in our latitude, ſuppoling that the 
quartile obſervations are made four hours before and 
four hours after the planet paſſes the meridian, this 
will produce an enlargement of the baſis by one of the 
Earth's ſemidiameters : and as the whole baſe or dia- 
meter of the epicycle comes out, according to Mr. 
Maſkelyne, no more than 1.6 of the Earth's ſemi- 
diamers ; the baſe will, according to this method, come 
out 2.6; and conſequently, at the next oppoſition, 
the menſtrual parallax of Mars will be thereby en- 
larged to 50”, the greateſt to 62” 2, and that of 
Venus at a mean, to 74 5. 

It muſt however be acknowledged, that no kind 
of obſervations of the places of the planets are of equal 
validity with thoſe taken with the beſt inſtruments in 


the 
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the meridian ; thoſe taken with micrometers perhaps 
not excepted : for however accurately ſmall diſtances 
can be meaſured by the micrometer of Mr. Dollond, 
yet, as theſe meaſures can. hardly be reduced tothe 
ecliptic, without having the difterence of declination 
or right aſcenſion from other means (except two ſtars 
making ſomewhat near a right angle with the planet 
ſhould,appear within the field of view at once) ; and as 
in all theſe caſes the rectification of the places of the 
ſtars themſelves ultimately depends on meridian ob- 
ſervations we may perhaps be allowed to fay, that 
in the moſt favourable caſes of the micrometer, the 
determinations thence to be drawn, are not ſuperior to 
meridian obſervations, and in leſs favourable caſes, 
muſt be inferior : however, as the micrometer obſer- 
vations out of the meridian give an opportunity of repe- 
tition as often as we pleaſe ; and the obſervations for 
rectificacion of the ſtars concerned, can be repeated 
in the meridian, as often as we pleaſe alſo ; it muſt be 
equally allowed, that when theſe kind of obſervations 
are taken, not too near the horizon, when proper 
ſtars offer for this purpoſe, and the whole ſkilfully 
managed; theſe kind of obſervations fall but little 
ſhort of thoſe taken immediately in the meridian, 
I cannot therefore heſitate to recommend, that the 
quartile obſervations be taken out of the meridian, as 
well as in it: in the firſt place, by Dollond's micro- 
meter, if ſtars offer in proper poſitions ; and if net, 
ſecondly, by taking differences of right aſcenſion and 
declination between the planet and the ſtars, by the 
common micrometer, in caſe proper ſtars offer them- 
ſelves for this pupoſe: but as it frequently happens, 
that no proper ſtars offer themſelves to micrometers 


of 
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of either kind; and this is ſtill more likely to happen in 
the obſervations of Venus, which will be chiefly in the 
day light; I beg leave to offer (what to me is) a new 
method of obſervation out of the meridian ; and 
which, though I eſteem it not equal to micrometer 
obſervations of either kind, I apprehend will fall ſo 
little ſhort thereof, and prove ſo much ſuperior to 
any other method now in practice in theſe caſes, 
that I hope I ſhall on this occaſion be excuſed, in 
giving a particular deſcription thereof : but, as it is a 
general method of obſerving out of the meridian, I 
ſhall reſerve it by way of appendix. 
Insa the next obſervation of Mars, it has been ſtated, 
that, in the meridian obſervations alone, the menſtrual 
parallax, according to the ſmalleſt eſtimation, may be 
expected to amount to 31“ in longitude; which; 
turned into right aſcenſion, will make about 2“ of 
time: now, if it may be allowed, that a well-prac- 
tiſed obſerver can take the time of a tranſit to +. part 
of a ſecond, over a fingle wire, if he has *three 
wires, or more, as uſual, the mean of the three ſhould 
be within , part of a ſecond ; or within a part of 
the whole quantity in queſtion : it is however a mat- 
ter of chance, whether the mean of three may or 
may not be within part of the whole; and as equal 
errors may be committed in the obſervations of 
the tranſits of the ſtars, wherewith the right aſcenſions 
of the planets in queſtion are compared ; which it is 
an equal chance, whether they tend to correct or 
increaſe the errors committed in the former ; yet if, 
as has already been propoſed, the obſervations are con- 
tinued for two or three months, inſtead of one ; and 
obſervations, taken the day preceding and. ſubſequent 
, to 
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to the days of conjunction, quartile, and oppoſition; 
and this as well out of the meridian as in it; we 
can hardly doubt but that, if the weather ſhould 
favour, ſo many cheques would be formed, that, from 
the next oppoſition of Mars alone, the affair may be 
brought within a 24th part of the whole; and, if to 
this be added the, force of ſuch determinations, as 
may be drawn from obſervations on Venus, before 
and after her tranſit over the Sun next year, it can 
hardly be doubted, but that thoſe three will bring us 
within a ſingle ſecond of a degree, ſubtended from 
the neareſt planet; and theſe concluſions will be fur- 
ther ſtrengthened by future obſervations ; as two years 
will ſcarcely paſs without aftording one or more oppor- 
tunities of this kind; | 

As I meant not to abe myſelf with exact 
computations, I have conſtantly ſuppoſed the diſtance 
of the common center of gravity from the center of 
the Earth, to be a fixed quantity ; whereas it will 
vary in the ſame proportion as the Moon's diſtance 
varies ; but, as this and many other minutie will pro- 
perly - enter the computation, when the obſervations 


are made, I muſt beg leave. to refer them to the 
learned in this ſcience, 


Aufthorpe, April 97” 
1768, mrs ' ; 8115 J. Smeaton. 


Vol. LVIII. 2 XXV. 


761 


XXV. Deſcription of a new Method of ob- 
ſerving the heavenly Bodies out of the 
Meridian: By J. Smeaton, F. R. S. 


Read May 16, HE inſtrument I propoſe for this 
co purpoſe, is a tranfit teleſcope, 
mounted on a vertical axis ; for example, ſuch a one 
as is deſcribed in the introduction to the Hiſtoire 
Celeſte of Mr. le Monnier ; being one of the inſtru- 
ments made by Mr. Graham for the academicians who 
went to meaſure a degree at the Polar circle ; this or 
any other inſtrument upon equivalent principles will 
ſuffice, that is, capable of ſuch adjuſtments, as to be 
made correctly to deſcribe an almicanther and azimuth 
Circle ; and capable of being retained in any given 
poſition : the uſe will appear by the following 

example. | 
Make choice of any fixed ftar, which according to 
the diurnal motion, precedes the heavenly body to 
be obſerved by a few minutes, more or leſs, as it may 
happen; let the inſtrument be ſet to an azimuth, 
ſomewhat preceding the fixed ſtar; and carefully 
obſerve the time of the ſtar's tranſit croſs the vertical 
wire of the teleſcope; then wait till the heavenly body 
comes to the ſame azimuth; and, when arrived within 
the field of view, keep gently turning the ſcrew that 
alters the elevation of the teleſcope, ſo as to follow 
the heavenly body in altitude; keeping it interſected 
2 by 
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by the horizontal wire of the teleſcope, till the body 


paſſes the middle vertical wire, and carefully note the 
time of its paſſage; there leave the teleſcope fixed as 

to altitude, and releaſing the horizontal motion, 

turn it round on it's vertical axis, till you meet with 

ſome ſtar, that in a little time aſter will by riſing or 

falling come to the ſame almicanther; and, on it's 

arrival, carefully note the time of it's paſſage croſs the 

horizontal hair of the teleſcope. 

Now, from the right aſcenſions and declinations 
of the two ſtars being previouſly k-own, or after- 
wards determined from meridian obſervations ; the 
azimuth of the firſt ſtar, and the altitude of the laſt, 
at the time of their reſpective paſſages, may be de- 
termined by computation ; which will give the altitude 
and azimuth of the heavenly body, for the time of 
the middle obſervation, when it paſted the interſection 
of the two wires. 

The ſame end may alſo be obtained by taking the 
-obſervations in an inverted order; that is, by chuſing 
a ſtar at ſuch an altitude, that the heavenly body ſhall 
in a competent time afterwards arrive at the fame 
altitude, &c. but, as in theſe latitudes the alteration of 
azimuth is, eſpecially in thoſe parts that are in the 
neighbourhood of the zodiack, quicker than that of 
altitude, I apprehend it to be eaſier to follow the 
ſlower motion with the ſcrew, ſo as to preſerve the 
interſection, than the quicker, and therefore in ge- 
neral to be preferred ; but where it happens other- 
wile, or the ſtars lay more conveniently, the inverſe 
method may be purſued. 

It is true, that ſome degree of dexterity and 
practice may be requilite 5 the obſerver in n 

2 the 
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the ſet ſcrew, ſo as to keep the object interſected by 
the wire; but if fine ſmooth ſcrews, ſuch as are uſed 
for micrometers to aſtronomical quadrants, are adapted 
to the inſtrument, as well that commanding the ho- 
rizontal motion as the vertical, I apprehend, the 
management will be perfectly eaſy and familiar to an 
obſerver otherwiſe well practiſed. 

It is eaſy to ſee, that thoſe ſtars are to be preferred 
that are neareſt the heavenly body to be obſerved ; 
and that, cæteris paribus, thoſe in ſuch poſitions, as 
riſe or fall flow, are beſt for determining their alti- 
tude ; and thoſe that alter their azimuth ſlow, are beſt 
for determining the azimuth, 

To avoid intricacy in deſcription, I have ſuppoſed 
only two wires interſecting each other at a right angle, 
in the focus of the teleſcope : but, for the ſake of get- 
ting a medium in ſuch parts of the obſervations as 
depend on time, it will be proper to have, not only 
three perpendicular wires, parallel to each other as 
common, but alſo three horizontal wires ; the pro- 
portional diſtances of which being previouſly deter- 
mined by obſervation, the oblique motions may (in 
parts not near the pole) be conſidered as right 
lines. 

This method is the more valuable as it is entirely 
free from the knowledge of refractions; for ſince the 
computation gives the real altitude from the time 
given independent of refractions; and ſince the hea- 
venly body is equally affected by refraction, at the ſame 
altitude; the computed altitude of the ſtar will give 
the real altitude of the heavenly body cleared of re- 
fraction, which never enters the queſtion: and ſince 
ſuch ſtars may be choſen as will render the time in- 


tercepted 
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tercepted ſhort, there is the leſs chance of a change 
of refraction, during the time, between the middle 
and laſt obſervation ; and therefore this method will 
be particularly uſeful in obſervations near the horizon. 


Auſth April 1 | 
7 | J. Smeaton, 


N. B. Obſervations of this kind may be made 
upon the planets in the day light, by 
making uſe of the Sun for the firſt obſerva- 
tion, inſtead of a ſtar; and waiting afterwards 
for the appearance ef the ſtars. 
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XXVI. A Specimen of a new Method of comparing Curvili- 
neal Fg ; by which many ſuch Areas may be compared 
as have not yet appeared to be comparable by an ny other 


Method. By un Landen, F. R. . 


HEN a body in motion is continually acted upan 
by a variable Soy the ſpace it has paſſed over at the 
end of any given time, it is well known, will be expreſſed by the area 
of the curve, whoſe ordinate expreſſes the velocity of the body, whilit 
the time it has been in motion 1s expreſſed by the correſponding abſciſſa, 

Therefore the facilitating the computation of curvilineal areas will mani- 
feſtly contribute to the improvement of the doctrine of motion. Which 
doEtrine being a branch of philoſophy of no ſmall importance, ſuch im- 
provement will not, I am perſuaded, be looked upon as a trifling ſpecu- 
lation, by the Royal Society: to whom, therefore, I do myſelf the 
honour of communicating this ſpecimen of a new and ready method of 
computing ſuch areas, by means of a given area; preſuming that what 


is here written will not be deemed undeſerving of a place in the Philoſo- 
phical Tranſactions, 


Read June 9, 
1768. 


I. 


Geometricians have found, that, if A be put to denote the ubole area 


* 5 - 2 88 1 — 
of the curve, whoſe abſciſſa is x, and ordinate 1 - * 5 


the 
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the whole area of the curve, whoſe abſciſſa is x, and ordinate 


p—T, 2n+2r—T r.r+1.r+2(n) 
1— K* XX will be = e * A; z be- 


ing any poſitive integer, and þ ander any poſitive numbers, whole or 
fractional, 


II. 


By the preceding article, the whole area, when the . is 
— - Tz. 2. 2 ＋ 1 (7) I, n 
V 00 PTT JT TI (r) * 7 75 p+r (x) * _ 


 avhole area, when the ordinate is 12 3 = NY being 


I.2(z—1) 
9. 5.1 (2) 
Likewiſe, by 8 ſame article, the fame whole area is 


= - ; 85 4 Js . 5 ID x A. Therefore this laſt expreſſion is 


$.«+3 (9) 1-3 («-—2] 
p+z.ptzt1 C)  p-pÞ+1 (=) 
being poſitive, as before obſerved, A, the whole area of the curve, 


22 — £ 


— 


| }] 


whoſe ordinate is 1 — _— X x 


1. 2. 3 (r+Fz—1) xp+tr.p+tr+1 (a) I 
dip FID TZ ( TZ FN r cr Fi (z) X 7 being any number what- 
Ever. 


nn ſuppoſing æ infinite, we find A = the ultimate value, 
2E. TT (2) REY 
p.p+1.pÞ2(2)xr.7Þ1 (2) 


; is found equal to 


or limit of = 


X 2 =, From which equation, p and r 


Having thus obtained a general 3 for the hole area of any 


curve, whoſe ordinate is expreſſed by 1 — e ad ha 


expreſſion 
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expreſſion. for ſuch area confiſting of an infinite number. of factors mul- 
tiplied together; to render the ſame uſeful in practice, ſome theorems 
are requiſite for aſcertaining the limits of ſuch products. The theorems 
which I have hitherto been able to inveſtigate ſuitable tohat purp oſe, I 
ſhall give in the next two articles. | | 


II. 


8 wes 2 


The limit of 1 —mn x 2'—m Xx 3'—# (2) Xx is = — X ſine 


a | 
of mS; N being the number whoſe hyp. log. is 1, and S the ſemi- 
periphery of the circle, whoſe radius is 1. 


Whencc, by taking equal o, we find the limit of 1*. 2*. 30 


2% - 


N * 
(2) Xx fr = 29, 
2 
IV. 
I = — — — — 1 N * | 
The limit of dz + axdz + 4 + dxdz +a + 2d X ——— 
SE 
1 2 
is=2* *, 


Hence, x T 1. 2 T2. 2 T3 (x) being = 1. 3.5 (2) X 2 „it appears, 
that the limit of 1.3.5 %ĩ * 5 2 is = 2 2, 


2 = 


T ſhall now give ſome examples, to ſhew the uſe of the above 
articles, 


Writing 


L 77.1 


v. 


Writing A, B, C, D, and E, for the whole 


[. 


| x3 x 3 I 8 T 
qrdinates are he 15 — A _ 1 jo 1 15 
1 1 1 12 x =] 


wely ; we have, by Art. II. 


__ „it c 23 (2) x 4 210 (252 5 
A the limit of — ra FI ATA. Coe ae. 


0s IX 1.23 (2) * 213. 19 (2) 
}= the limit 01 f. J 8 75 22 


1 2 22 —1 the area of the ſemi- circle, 
ue 0 whoſe radius is 1 ; , 


1 
Ri 


— — — 


"T7" X . 


EP ES 
(= the limit of = 


77 (2) — (2) . pa 
I.3+5 (z) * 1. 4+ 7 () 2 => 


)= the limit of 


1-2.3 (2) X 2. 5 8 £2 i 1 | 
1-3-5 ( XI. 7.13 (Zz) 2 


L= the limit of 


: AR ER 8 
Now it appears by the above equations, that 5 is = the limit of 


6xfine 60? 3* 


{ " Bl 
12 & {ine 30* 


ie. 


14. 
971 


ee x2; which by Art. III. is = by 


13. 17:19 (22) 


=_— 
2 


. Tk 5 
Therefore A is — | 
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B 
It appears alſo, that 2:4: 5G. 7. 8.10 (22) 


which by Art. III. is = 35 


T herefore D is = = . 


It likewiſe appears, out 7 


BX E is = the limit of — -_- 7 — * 2 — 3 C. 


VI. 


3 


Writing F, G, H, I, and K, for the whole areas of the curves, whoſe 


— 1 an 


7 * 1 Þ * 3 


D. 
is=thelimitof >— ee he ed 42 * 25 


* 8 
ordinates are — . ; and 


tively, we have, by Art. II. 


3 1 3 (=) x 9. 5. .21-(z) 
| 80 8 (2) & 5. 11 17 (z) 


ARORA 14.20 (z) qo 
G = tha limit of "ZE K = 


3 i, 1.2 3 (2) X 7.13-19 (2) 1 
H = the limit of ——+-———- . 1 B; 


—— — 
1 + 10 


— — — -, - -, reſpec- 
1 — 1—V I= Ii = 1— 


] = the 
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— 3˙ 2 2% 
Ii the limit of ——5 =) — XL; 


TOTO 


3 1.2.3 (z) X 5.11. 17 () 
= the limit of - 2-68 ©) x1: 7:13 (a) 


. . . F | F . | 3 
By which equations it * that j = F is = the limit 


1-3- 3+ $+ Se 7 (22) . 4 ſine of go? 
ot 57.11.13. I7 » 79 (2x) © * Which by Art. III. is = 12 x line of 30 


2 

= 7+ panty 
Therefore F is = =, 

It appears likewiſe, that 


e 0 1. 3. L x 8.14.20 (2) 2 
> is = the limit of * 72 
. —= the limit of RT r 
as 4-7-10 (22) 
on ** 1.3. U = 
= the limit of ———- = x6; | 
which, by Art. IV. is = 27. 
Therefore G 1s = =, 
| 3 
It alſo appears, that 
22 +1 
11 3 1 3 N . b 
lis = the limit of =T _ — Tx as X —_— which, by 
it, III. IF. a 
the 1 x fine of 605 g 3? 


A a 2 Moreover 


28 


Moreover it appears, that 28 
BxE j, — the limit of 2:47 N K 2 


I . 255.8 (2) K 1. 3+» 5 (2) 3 —1 
= the limit of 1 23245 HEHE X INNS 
r 


2 1 


SN ES S6 | 
Therefore K is — . . 


— u 


23 B B 


* in like manner » may a ws. number of other areas be com- 
pare 


Note. All the whole areas — are ſuppoſed to begin 
where ** 4 to ſtand 9 a baſe 
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Received December 12, 1765. 


XXVII. Experiments and Obſervations upon” 
a blue Subſtance, found in a Peat-moſ5 in 


Scotland : By Sylveſter Douglas, E/quire; 


Read February 1 3, 'HE blue coloured ſubſtance, 
9828 which is the ſubject of the fol- 
lowing obſervations, and which is now before you, was 
accidentally dug up in the ſummer 1759, in order to- 
Ne. mix with ſome other materials for the purpoſe of ma- 
nure, to be laid on ſome ground, at preſent in my 
poſſeſſion, in the north of Scotland, about twelve 
in miles from Aberdeen. 

I have not met with a deſcription of this ſubſtance 
in any naturaliſt. Kentman indeed in a few lines. 
mentions a blue earth, which he calls cæruleum Pata- 
vinum, which agrees with the ſubſtance I am about 
to deſcribe, in one remarkable circumſtance ; that it 
is at firſt of a white colour, and becomes blue only in 
conſequence of being expoſed to the air. Mr. Da 
Coſta's ochra friabilis carulea , would allo have been. 
found probably to correſpond with it, if a more par- 
ticular account could have been given of the circum- 
ſtances in which it was found, and its appearance. 
before the air had acted upon it. Mr. Cronſtedt, in 


ed * This paper, having being miſlaid, could not be printed in the 
| Volume of the Pniloſophical Tranſactions for 1766. 
+4 Nat. Hiſt. of Foſſ. p. 103. 


his 
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his late Syſtem of mineralogy, -mentions a blue ſab- 
ſtance, which ſeems to be of the ſame kind, and 
which, I think, he fays, is found ſomewhere in 
Pruſſia. His account of it is very ſhort; and Iam not 


very certain with regard to it, as I have not the book 
by me. | 


The place, where it is dug unn 
ture, in the corner of an exhavited peat-moſs. Im- 
mediately under the ſward lies a ffratum, about a 
foot deep, of common peat; next to that is the ſub- 
ſtance itſelf, with irregular firie of a peaty matter all 
through it, to the depth of near another foot ; and 
below this, I think, there is clay. While it is thus 
wet, and ſhut out from the air, it is of a white co- 
lour, and ſeemingly of a fatty conſiſtence, not unlike 
lime that has been prepared for cement. All the water 
in the neighbourhood of the place is in ſome meaſure 
impregnated with iron. When this ſubſtance is expoſed 
to the air, it gradually as it dries aſſumes the blue 
colour ; the peaty matter intermixed with it conti- 
nuing of the ſame appearance as before. The whole 
mixed mals is of a very friable texture, eaſily crumb- 
ling betwixt the fingers; and the blue part, gently 
rubbed between them, feels like a fine impalpable 
powder. It has hardly any ſenfible taſte ; what it has, 
approaches a little to that of ſulphur : the ſmell, when 
it is firſt taken up, is ſenſibly fulphureous, and if a 
piece of paper, with part of it adhering to it, be 
kindled, it ſhews a flame ſimilar to burning ſulphur. 

The only means of ſeparating it from the black 
matter is by elutriation. When water is poured on 
it, and they are ſhaken together, and then left at reſt 
tor ſome time, the black part ſubſides to the bottom, 
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and the blue can be poured off ſtill diffuſed in the 
water, from which however it ſoon ſeparates, and falls 
to the bottom. It is not poſſible entirely to free the 
blue from the peaty matter, for, after above twenty 
different additions of water, there were ſtill ſtreaks 
of black interſperſed through it, when it was allowed 
to ſubſide; neither have I ever been able to ſeparate 
all the blue from any of the black part. 

When a little water is added to a quantity of it, it 
acquires ſome degree of tenacity, and when a ſmall 
portion of water is allowed to ſtand on its ſurface for 
a day or two, the water becomes of a yellowiſh co- 
lour. 

Theſe are the chief circumſtances relating to its 
natural hiſtory, and the obvious properties it diſcovers 
without the aſſiſtance of chemical operations. The 
following are the experiments I have made upon it, 
with a view to diſcover its nature more particularly. 

In order to find whether there was any part of it 

ſoluble in water, I paſſed a large quantity of water, 
which I had uſed in ſeparating the black from it, through 
a filter, and then ſet it to evaporate in B M but there 
was nothing left in the veſſel after the evaporation, 
except ſome earth, which the water had probably 
contained in itſelf. , 

To a quantity of the blue powder, I added the 
common vitriolic acid of the ſhops; a degree of ef- 
ferveicence enſued, and a conſiderable froth remained 
for ſome time on the ſurface; the whole was changed 
into a dark brown colour, and, when filtrated, the 
ſolution was a tranſparent brown liquor. A conſide- 
rable ſediment remained behind on the filter ; but I 
am inclined to think, that this conſiſted chiefly of the 

peaty 
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peaty matter, which had not been entirely ſeparated; 
for when the experiment was repeated ſeveral times 
with different parcels of the blue, it appeared more 
or leſs ſoluble according as the black had been more 
or leſs perfectly ſeparated; and when I added the 
vitriolic acid to a quantity of the black, though it turned 

it all of a brown colour, it only ſeemed to diſſolve a 
quantity equal to the portion of blue, which ſtill ad- 

hered toit. 

The nitrous acid, added to the blue powder, pro- 
duced pretty much the ſame effects, only the filtrated 
ſolution was of a much lighter brown. 

The fixed vegetable alkali diſſolved alſo a conſider- 
able part of it; but whether the whole or not, I 
cannot ſay. The ſolution was an opaque brown li- 
quor, which did not become tranſparent after being 
twice filtrated, though it depoſited no ſediment upon 
ſtanding ſeveral days. 

I added a ſmall quantity of volatile alkali to it, 
which ſeemed to diſſolve part of it, and turned the 
reſt obſcurely green. 

To the ſolution in vitriolic acid, I joined ſome fixed 
vegetable alkali: an efferveſcence aroſe, and a light 
curd of a colour between green and blue was thrown 

to the top, which ſoon ſubſided, and became white. 

A fimilar pracipitate was obtained from the nitrous 
acid, only it was not at firſt thrown up to the ſurface 
in the ſame manner as the foregoing. 

From the ſolution in fixed vegetable alkali, a red- 
diſh brown precipitate was obtained, by the addition 
of vitriolic acid. Equal quantities of the blue powder 
and of black flux were mixed together, and being 
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put into a crucible, were kept in a ftrong degree of 
heat for ſeveral hours: on being remov 2. taken 
out of the crucible, the whole was found concreted i into 
a ſpungy maſs, the bottom of which was cruſted over 
with ſomething that had a kind of metallic appearance. 
This maſs was powdered, and the lighter parts 

waſhed off; after which, a magnet was applied to what 
remained, and it attracted many ot its particles 
ſtrongly, without being brought in contact with them. 

Part of the white præcipitate from vitriolic acid 
was mixed with a little fixed alkali, and being laid on 
a piece of charcoal, the flame of a candle was di- 
rected to it by means of a blow- pipe. It was thus 
kept in a red heat for about an hour, and on being 
removed, the magnet was applied to it, but none of 
the powder was attracted by it, The quantity that 
can be examined in this way does not exceed a few 
grains. 

To a ſmall quantity of the white precipitate, 
I added an infuſion of tea; which turned it blue, ap- 
proaching to the original colour, but not ſo deep. 

To another parcel of the lame, I added ſome in- 
fuſion of galls, and ſhook them together. The liquor 
became of a dark blue colour, and what part of the 
powder remained at the bottom of the glaſs was of 
the ſame colour. This was not fo bright as that of 
the original powder diffuſed in water, but entirely ſuch 
as might be expected from the diffuſion of it in a brown 
liquor like infuſion of galls; and, to ſhew this, I poured 
tome of the infuſion of that aſtringent on the blue 
lubſtance itſelf, and on ſhaking them together, they 
produced a colour almoſt entirely the fame. 

Vor. LVIII. B b Aquan- 
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A quantity of the brown ſolution in vitriolie acid 
was diluted with water till it became very pale. I then 
poured to it ſome infuſion of galls, which turned it 
immediately black. 

A parcel of the blue ſubſtance, being placed at the 
diſtance of a foot from the fire, was changed to a 
greeniſh colour. 

Theſe experiments, compared with its natural hi- 
ſtory, ſeem to throw ſome light on the nature and 
compoſition of this curious production. It is the 
known property of all vegetable aſtringents, to af- 
fect the colour of iron, either when it is combined 
with vitriolic acid, in the form of green vitriol, or by 
itſelf ; and I believe they have no ſuch effect on any 
other metal. The colour they produce with it is 
various, inclining indeed to black, but almoſt of every 
different ſhade between black and blue; and it ſeems 
to me, that they occaſion a more pure black with 
vitriol, and a purple blue with iron itſelf, as is ſeen 
for inſtance on dropping a little infuſion of tea on a 
knife. 

Now we find, that when a vegetable aſtringent is 
added to a ſolution of this ſubſtance in vitriolic 
acid, it ſtrikes a black colour with it, and reſtores the 
original blue to the white precipitate from that acid. 
We alſo find, that there actually is iron contained in 
it ; becauſe, when fluxed with the black flux, its par- 
ticles are attracted by the loadſtone ; and we can draw 
no argument, from our not having diſcovered iron in 
the experiment with the blow-pipe, againſt the pre- 
ſence of that metal, as ſo little can be examined in 
that way. I therefore think it probable, that the 
principal ingredients of it, and thoſe on which its 
| colour 
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colour depends, are iron and ſome vegetable aſtrin- 
gent. The ſituation in which it is found favours this 
conjecture very ſtrongly ; for, in the firſt place, the 
water in the neighbourhood of it is all 1 
with iron; and ſecondly, in almoſt every peat-moſs, 
there are the remains of oak trees, ſtill frech diſperſed 
through them; and both their wood and bark are of 
a ſtrong aſtringent nature. 

I do not pretend to ſay, that theſe are its only in- 
gredients. I think we may conclude, from the light- 
neſs of the ſubſtance, that iron does not form a very 
great part of it; and the ſmell, and the particular 
flame it exhibits i in burning, would ſeem to ſhew the 
preſence of ſulphur in it. This, however, can be 
only in a very ſmall proportion, ſince ſo much of it 
is ſoluble in acids, which do not at all affe& ſulphur. 
I ſuppoſe the precipitate from acids conſiſts chiefly of 
iron and earth. 

I have made ſome trials on the blue powder after 
it was partly well freed from the black matter, in 
order to fee how far it might be uſeful as a paint: a 
quantity of it was rubbed in a glaſs mortar with oil 
of walnuts ; but, after being thoroughly mixed with 
the oil, its colour was changed to black. It is probable, 
therefore, that little can be expected from it as an oil 
colour; but it retains its natural brightneſs when 
mixed with gum-water ; and, as it 1s naturally in a 
very fine powder, it is diffuſed intimately through it 
without any difficulty, fo that, if it could be got in 
ſufficient quantity, it would be a cheap and uſefull 
water- colour. I think there is reaſon to believe, that 
it might be found in moſt peat-moſſes, as what ſeem 


to be the materials of which it is compoſed are pre- 
B b 2 ſent 
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ſent almoſt in all of them. Two or three years ago 
a gentleman ſent me a parcel of it, which he found 
in a moſs on his eſtate, five or fix miles diſtant from 
the place where I firſt obſerved it. I am informed, 
that Mr. Da Coſta has had ſpecimens of a blue earth 
ſent him from different parts of England: what Sir 
Hans Sloane gave him from Ireland ſeems alſo to 
have been the ſame , and, from what I have quoted 
from Kentman and Cronſtedt, it would appear, that 

it is obtained on ſeveral parts of the continent. From 
all this, I think we may conclude, that it might be 
procured in ſufficient quantity to be a cheap paint; 
particularly as it is in a manner levigated and prepared 
by nature. 

It is to be lamented, that its colour is ſo eaſily af- 
fected by alkalies, eſpecially the volatile alkali, which 
abounds fo much in the atmoſphere in towns, and by 
any conſiderable degree of heat. 1 have, never how- 
ever, found any change produced on it from being 
expoſed for a conſiderable time to the air, or to the 


heat of a room where a fire was kept conſtantly 
burning. 
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XXVIII. Two Medical Obſervations 'by Dr. 
Joſeph Benevuti, Phyfician et Lucca; com- 
mumicated to the late Preſident of the Royal 
Society, by Dr. Ch. Allioni of Turin, 
F. R. S. and tranſlated from the Latin by 
Daniel Peter Layard, M. D. Phyfician to 
her Royal Highneſs the Princeſs Dowager 
of Wales, Member of the Royal College of 

| Phyſicians in London, and of the Royal 
Societies of London and Gottingen. 


I. Of a fick Man furprizingly recovered from à Fever. 


Read June , 


= MAN forty years of age, named 


Angelus Amadei, of a plethoric 
conſtitution, and of a low fize, having a malignant 
fever, began on the ninth day to grow delirioys, 
and continued fo during the tenth night; when, ſeveral 
bad ſymptoms appearing, it was thought he muſt die 
ſoon. Early on the eleventh day in the morning, he 
bid the by-ſtanders quit his room, and expreſſed a 
deſire of going to ſleep; his friends were unwilling 
to withdraw, unleſs they firſt ſtripped him of his 
ſhirt, and dried him of the ſweat he was in. But 
the patient refuſing, and at laſt growing angry, they 
were obliged to yield to his will. About an hour 
after, a woman went into the bed-room, _ not 

nding 
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ſent almoſt in all of them. Two or three years ago 
a gentleman ſent me a Jof it, which he found 
in a moſs on his eſtate, five or fix miles diſtant from 
the place where I firſt obſerved it. I am informed, 
that Mr. Da Coſta has had fpecimens of a blue earth 
ſent him from different parts of England: what Sir 
Hans Sloane gave him from Ireland ſeems alſo to 
have been the ſame , and, from what I have quoted 
from Rentman and Cronſtedt, it would appear, that 

it is. obtained on ſeveral parts of the continent. From 
all this, I think we may conclude, that it might be 
procured in ſufficient quantity to be a cheap paint; 
N as it is in a manner levigated and prepared 
y nature. | 2 2 

It is to be lamented, that its colour is fo eafily af- 
fected by alkalies, eſpecially the volatile alkali, which 
abounds fo much in the atmoſphere in towns, and by 
any conſiderable degree of heat. 1 have, never how- 
ever, found any change produced on it from being 
expoſed for a conſiderable time to the air, or to the 
heat of a room where a fire was kept conſtantly 
burning. 
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XVIII. Two Medica! Obſervations 'by Dy. 
Joſeph Benevuti, Phyfician at Lucca; com- 
muanicaied to the late Preſident of the Royal 

| Society, by Dr. Ch. Allioni of Turin, 

F. R. S. and tranſlated from the Latin by 

Daniel Peter Layard, M. D. Phyfician 10 

ber Royal Highneſs the Princeſs Dowager 

of Wales, Member of the Royal College of 

" Phyficians in London, and of the 25540 

Slsoscieties of London and Gottingen. 
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1. Of P ick Man furprizingly recovered from a Fever. 


Read Jane 9, M MAN forty. yeats' of age, hamed 
#708. FA Angelus Amadei, of a 'plethoric 


conſtitution, and of a low fize, having a malignant 
fever, began on the ninth day to grow delirioys, 
and continued fo during the tenth night; when, ſeveral 
bad ſymptoms appeating, it was thought he muſt die 
ſoon. Early on the eleventh day in the morning, he 
bid the by-ſtanders quit his room, and exprefled a 
deſire of going to ſleep; his friends were unwilling 
to withdraw, unleſs they firſt ſtripped him of his 
ſhirt, and dried him of the ſweat he was in. But 
the patient refuſing, and at laſt growing angry, they 
were obliged to yield to his will, About an hour 
after, a wornan went into the bed-room, _ not 
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finding the man, ſhe called the ſervants, who 
— 2 the houſe, and the well, into which they 
feared he had thrown himſelf; but to no purpoſe. 
In the mean time a rumour ſpread, as is uſual in ſueh 
caſes, that this had happened, either by the inter- 
poſition of the devil, or by a miracle. | 

The keeper of the baths at Lucca gave orders for 
every body to make a diligent ſeatch; and on the third 
day the fick'man was at laſt found in a vineyard, about 
two miles from his houſe, hidden in a but, where, he 
faid, that the day before, he'with great aſtoniſhment 
found himſelf, without at all knowing how he came 
there. It ſeemed to me, that he muſt have got down 
by the window of the bed-chamber, which was not 
far from the ground. What ſeems moſt extraordi- 
nary is, that, in order to quench his thirſt, this man 
ſwallowed a large quantity of ſnow (with which the 
earth was covered, it being in the winter) ; and that 
neither this fort of drink, nor the cold air, did in 
the leaſt affect him; for though he had gone away 
from home all in a ſweat, and with no other cover- 
ing than his ſhirt, yet he was freed from his fever, 
and is now reſtored to his former health. | 


II. Of an extraordinary great Head. 


Not long fince, I went to Benabii, a town fituated 
in the territory of Lucca, to ſee a man, whoſe head, 
I had heard, was much larger than is uſual. The 
ſame curioſity procured me the honour of attending at 
the ſame place on Princeſs Lambertini, niece to Pope 
Benedict the XIVth, whoſe health I had the care of, 
while ſhe drank the water of our baths, 


I aw 
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I faw a man, thirty years of age, and yet of the 
fize of a boy ſeven years old, who was fitting on a 
couch ſeat, with his head (which indeed was quite 
out of ſtze) inclined on the right fide, and reſting on 
a pillow ; which, when he wanted to move, he I? 


ported with-his hands, as it lay on a very ſmall neck. 
This man had enjoyed a good health till he was fix 
years old; he then had a diarrhœa, which laſted nine 
months, and, upon its ſtopping, his lower extremities 
were feized with the palſy, and loſt their motion, but 
their feeling remained. From that time his head 
increaſed yearly, together with his face, noſe, ears, 
eyes, mouth, &c, but the remainder of his body did 
not grow at all. The circumference of his ſcalp 
meaſured thirty ſeven inches, and eight lines, Engliſh 
meaſure. The length of his face was twelve inches 
and three lines. Theſe meaſures were taken by the 
faid princeſs and ſeveral of her attendants. This man 
eats greedily, ſleeps well, but diſcharges his feces 
and his urine involuntarily. The ſtrength which he 
has in his hands is very ſurprizing, being ſuch, that 
it is difficult for any-perſon to get looſe from him, 
when once he holds faſt. He is beſides quick as to 
his underſtanding, he talks, and has a good memory ; 
ſeldom or never forgetting what he may have read 
in books. N | 
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XXIX. As n 
Cameleon: 
F. R. S. 


of a refs 90 ecies _ P 
By James a M. . 


Read June 12, M MO NG the 3 of ths 
bags A earth, the claſs of Cameleons.is one 
of the moſt curious families; inſomuch as to have 
engaged the attention of -many natural hiſtorians ; 
not only on account of the particular ſtructure of its 
parts, but alſo of feyeral eurious phænomena which are 
peculiar to it, in its ſeveral ſpecies, in the different 
parts of the world. . 


Thisanimal is by authors under the generical 
omprehends a great variety of 


name Lacerta, which e 
all ſizes from the Crocodile to the ſmalleſt Lizard: but 
as the Cameleon has its various and each ſuch 


properties as are not common to any others under the 
tribe of Lacertæ, * indeed deſerve to be > er- 


as a 3 
owever, fince Hh have heen very full in their 
accounts of theſe creatures; which every one, curious 
in their enquiries into the hiſtory of animals, may 
have recourſe to, collected in an excellent work in- 
titled, Dictionaire raiſonne des Animaux, I ſhall only 
entertain the learned Society with a deſcription of a 
ſpecies of Cameleon which I conſider as a non · deſcript, 
having made a careful reſearch concerning this ani- 
mal among authors, and ſeen ſeveral kinds of them, 
as well as various figures in every hiſtory I am ac- 
quainted with; from all which the ſubject before us 
is very different. 
It 


It is chiefly ae ls he d. that this 
erence appears, and its fingularit me to 
obſerve it I attention ; 1 by teal is yery large 
in proportion to the. reſt: of this animal, and all 
others of the ſame. claſs; and the more. wo, if we. 
meaſure from the two anterior flat proceſſes, to the 
poſterior extremity or proceſs of the crenium, which 
meaſures three inches and a quarter. poſterior 
proceſs extends backwards, over the neck, to the firſt. 
vertical proceſs of the ſpine ; — the interior proceſſes, 
one on each ſide, pr ojett forwards and upwards in 
an oblique —.— over. the naſal bale, and are 
bluntly ſerrated all round; the ſutface of the entire 
face is — with W and ſcales, which, by 
being in a te, have loſt N and 
I. 9A WE 1 ſcales ah wer nd with 
while the animal was alive. 
The length of the two mandibles i is e qual. a; is 
toro inches and a quarter from the articulation of the 
228 n N to the apex of each; both 
niſhed with a fine ſet of ſmall pointed teeth; 
all, of a fize, and fo ſet, that, upon the animat's cloſ- 
ing his mouth, the teeth do not meet, but thoſe of 
the upper fall i in. with thoſe of the under alternately. 
There are no molares nor canine teeth. 
The orbits are extremely large and deep, fo that 
this Cameleon muſt have had very great eyes, and 
very globular ; for are each more than a third 
of the whole length of the mandible in diameter. 
From a cloſe inſpection of the ſkin, which is now 
contracted and dried cloſe to the ſkeleton, it appears 
ſcaled all over; the larger ſcales are upon part of the 
head and upon the fides of the neck ; the ſmaller, un- 


der the jaws, upon the neck, and over the whole 
ee body 


L 1 1 

body ; ROY +... 4 its proper colour 
whilſt the animal e yet do net doubt of ity” 
| having had EIN OH covering. | 

Almoſt every * 1 df TZucerta have five 1 p 
upon each ęxtrem 3 the Cameleons have them, 
but they Ht in ch in the diſpoſttion of the fingers; tus 
before us has the tarſal, metatarſal, and three bones 
to each finger, as it is in human hands : in this Ca- 
meleon the fingers ate very long,” and terminated with! 
pointed nails bending downwitds ; three of the fingers 
of each anterior extremity are inwards in the place 
of the thumb, and th Hick two are outwards ; 
whereas in the ee three are out · 
wards, and the other A s mwards, „Dating between 


Gurt and Hase 1 229132 "20 ito GW Ain 


Hut this diſtribution, of the Aar 1 fav in dale 
the triangular-headed Cimeleons : other ſpecies have 
the five fingers let, and very ſhort hke ftumps; 
but that deſcribed by Pitfield from: th $f{eQtons of 
the R academy, bar is ge 1 440 d in che 
lame mayner with this, and is he of "rok with's 
triangular head and creſt. * 

The vertical edge of the Poe ſeeltoped all along 
from the neck to the extremity of the tail, and has on 
each fide a row of knobs, or procefles, as far as the ar- 
ticulation of the thigh with the bone that runs up 
towards the ſpine; but from thence, where the tail 
begins, there is a ſecond lateral row of knobs, which 
continue all along the tail. 

There does not appear a ple into the bead 
for hearing, nor any other but the mouth and naf; 
holes; which is a taken notice of by the Roy? 
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FI in 3 ſ that mentioned 
above. This made; Bellonius — that theſe 
naſal holes ſerve Camelevhs for N as well as 
" breathing g 10 dert ie chould ſcetn, thatmore ſpecies 
than „ quay (any uh * ” 
This ſa came into my om 

Mr. Millan, 5 was kind enough to leave it Ih me 
For the purge of laying it before the Royal Society; 
we have no knowledge of its — we hs bdoght 
it among otbet; ma 1 ** col- 
lection. U Wy 1 0 * Þ * 
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VIII. "Ap A 500 

The firſt repreſents the animal in profile. 

The ſecond is a view of the face, or upper ſurface of 
the head. | Do SEL 
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XX. A Letter from J. A. Rizzi Zan- 
noni, Member of the Academy of Sciences 
at Gottingen, and Geographer to his Si- 
cilian Majeſiy, to the late Earl of Morton, 
Pr. R. S. containing ſeveral Aſtronomical 
Obſervations, made in ſeveral Parts of the 
Kingdom of Naples and Sicily ; tranſlated 
from the French, by Mathew Maty, M. D. 
Sec. R. S. 


X 


Naples, July 29, 1768. 
My Lord, 


Read Nov. 10% 
1768. 


Take the liberty to apply to your Lord- 

ſhip on a ſubject of great importance 
to geography. His Sicilian Majeſty has lately or- 
dered a topographical map of bis dominions to be 
made; and all the materials, which are to ſerve for 
that work, have been collected together. 

We frankly acknowledge, my Lord, that we are 
indebted to Engliſhmen for moſt of the aſtronomical 
obſervations, made in various parts of the kingdom of 
Naples. The following liſt contains them all; but, 
in order to render them uſeful, it would be neceſſary 
to have the correſponding ones made at London, or 
Greenwich, the latitude and longitud of theſe two 
places being perfectly known, by the accurate ob- 
fervations of the mathematicians bellonging to the 
Royal Society. 


We, 
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We, therefore, beg of your Lordſhip to procure us, 
from the members of that illuſtrious body, the ob- 
ſervations relative to our object. As for the compu- 
tation of the parallaxes, and the reſults, I will ft 
about that work myſelf, as ſoon as I ſhall be furniſhed 
with the proper materials. 


1 have the honor to be, 


My Lord, 
Your Lordſhip's 


moſt obedient humble fervant, 


J. A. Rizzi Zannoni. 


Eclipſes 
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Eclipſes of the three firſt Satellites of Jupiter, ob- 
ſerved at the Royal College at Naples, in the years 
1762, 1763, and 1764, by Father Maria Carcani, 
Superior of the Pious Schools, by means of a te- 
leſcope of 24 palms “. 


1 * 


Auguſt 4 at 1 35 9 
Sept. 26— 4 2 70 Immerſ. of I. Satellite. 
Octob. 19— 4 19 44 IR 


Nov. 14— 7 43 «7 
— or 20 F 
1762 8 24 52 f Emerſ. of I. 
30— 5 52 14 
30 — 10 45 49 Emerſ. of II. 
Decem. 14 — 9 36 33 Emerſ. of I. 


— 28 7 47 50 * Emerſ. of II. 


9 39 36 
22 Det f L 
9 47 35 


March 9 — 8 26 49 
g9— 811 99 Emerſ. of III. 
25 — 6 55 24 Emerſ. of J. 


.| 
[= I2—15 54 25 Immerſ. of II. 


14—17 55 45 Immerſ. of I. 
30 — 10 27 31 Immerſ. of II. 


1 
Rn 
Feb. 10 — 9 33 © 
| 17-—11 29 © 
——19— 5 58 47 Emerſ. of I. 
, 
March 4 — 9 51 25 
—13— 6 18 8 
27 — 10 14 $1 


— — 
oy » 


* The Italian p Im is abcut ts thirds of a ſoot. 
P | 
1760 
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Aug. 11 at 10 17 20 Imm. of 0 


20 — 8 57 28 

27 — 10 52 1 of I. 
Sept. 3— 12 49 5s 

11— 2 48 
co 0 Is 45 


1 2 1 ” 34 J Emer, of I. at Cotrone, by Mr. Dunn. 


July 3—11 45 10 Imm. of I. at Malta, by Mr. Dunn, 


at Meſſina, by Mr. 
Robert Dunn. 


5 } Emer. of I. at Reggio, by Mr. Dunn. 


A 
= 


Sept. 11—12 16 38] Imm. of I. at Policaſtro, by Mr. 
19— 2 12 S1 Berkeley. 

Oc. 4— 12 35 53 

12 — 2 31 37 | Imin. of I. at Cirella, by Mr, 
13— 9 © 31 Berkeley, wich a 3 
19 — 4 25 561 Reflector of 3 feet, of Watkins. 
— 20 — 10 56 37 


May 5 — 9 20 49 Em. of I. at Sancta Maura. 
Aug. 10 — 15 14 © Imm. of I. at Linguetta. 


Sept. 2— 15 29 | 


Imm. of I. at Durazzo, by Mr. 


— 15 54 50 
8 - , Berkeley. 


RR le 48 6 
| ——_— . 48 O 
May 28 — 9 21 32 Em. of I. at Tarentum. 


1764 


The tranſit of Mercury over the Sun, in the year 
1743, was obſerved at Naples, by Father P. N. with a 
teleſcope of 18 palms, made by Campant. He deter- 
mined the firſt contact at 1b 57” 25”, and the ſecond 
2” 0 35; 

The tranſit of the ſame planet in 1752, was ob- 
terved at Naples, in the Royal College, by Father Carcani, 


With 23 1 of 18 + palms. 
h / 77 


Firſt contact at 1 
Emerſ. of center 23 7 28 
Second contact 1 

The 


200 
The tranfit of Venus over the Sun, of the year 
1761, was obſerved at Naples, at the fame place, 


by the ſame aſtronomer, with an excellent teleicope 
of 24 palms. 


h / 77 


The firſt contact at 21 16 55 
The ſecond contact 21 35 20 


The ſame tranſit was likewiſe obſerved at Malta, 
by ſeveral people. A ſerjeant in the marines, who 
is an excellent pilot, has poſted himſelf at Valetta, 
and has an excellent clock, and a Newtonian re- 
flecter of 3 palms. He obſerved the beginning of 
the emerſion at 21* 17” 50”, and the total emer- 
fion at 21* 36' 33”. 

Finally, at Tarentum, the latitude of which place 
1s the ſame with that of Naples, Mr. William Felton 
obſerved the tranſit of Mercury over the Sun of 
1753, with a very good reflector of 2 feet. 


h / MH 


The firſt contact at 11 18 26 
The ſecond contact 13 87-436 


Eclipſes 
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Eclipſes of the three firſt Satellites of Jupiter, ob- 
ſerved, at the Royal Obſervatory at Green- 
wich, in the years 1762, 1763, and 1704, 
during the time that the late Rev, Nathaniel Bliſs, 
A. M. F. R. S. Profeſſor of Geometry in the 
Univerſity of Oxford, was Aſtronomer Royal ; 
communicated by Nevil Maſkelyne, B. D. 
F. R. S. Aſtronomer Royal. 


N. B. The obſervations were ſometimes made with 
a 6 foot Newtonian reflecter, the diameter of 
whoſe aperture is 9 inches, and which magni- 
fies 100 times, and ſometimes with a 2 foot 
reflector, the diameter of whoſe aperture is 4 
inches, and which magnifies go times; and 
ſometimes with another 2 foot reflector, made 
by Mr. Bird, whoſe aperture is 3,8 inches, 
which magnifies 88 times. 


The 6 foot teleſcope ſhews an immerſion of the 
firſt ſatellite later, and an emerſion of the ſame 
ſooner, than the firſt of the 2 foot teleſcopes by about 
20”, The difference between the two 2 foot tele- 
ſcopes may be ſuppoſed about 5. 


h / WH 


[Aug. 26 at 12 57 4 


Sept. 18 — 13 9 29 | Imm. of I. ſatel. with 6 fcot 


Oct. 4—11 31 26 teleſcope. 

1762 11— 13 27 9 
, . 
— 21— 15 44 41 a little hazy | ſoot teleſcope. 
Dec. 23= 4 57 40 


Vor, LVIII. D d 1763 


1763 * 30 — 13 7 52 Imm. of I. ſatel. 6 foot 
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Jan. Gat 8 42 6 Em. of I. ſatel. with 6 foot teleſc. 


h 7 7 51 Em. of III. ſatel. ] 2 foot teleſcope, 
March 9 { 7 30 16 Em. of I. — N. Maſkelyne. 


12—14 58 5 Imm. of II. ſatel. 
— 14 —16 59 1 

16— 11 28 o Im. of I. ſatel. 
Feb. 24 — 12 29 42 


March 4— 8 54 Ja. of I. ſatel. 
April 12— 7 41 39 


14 $7 11 
Nov. 10 { 74 57 77 12 bot] lm. of I. fate. 


Bird's 2 foot 


The obſervations prior to the year 1762 fell in the time 


of Dr. Bradley's being Aſtronomer Royal, whoſe obſer- 


vations are not in my poſſeſſion; neither can I have ac- 
ceſs tO them. 


| Nevil Maſkelyne. 
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Received October 4, 1768. 


XX XI. An Account of ſome Experiments, 
by Mr. Miller of Cambridge, on the ſow- 
ing of Wheat : By W. Watſon, M. D. 


F. R. S. 
To the Royal Society. 
Gentlemen, Lincoln's Inn Fields, 
Ott. 4, 1768. 
Read Nov. 24, AVING been informed, that in 


1 the Botanic garden at Cambridge, 


there had been produced, by the ingenuity and care 
of Mr. Charles Miller, the gardener there, from one 
grain of wheat only, in little more than a year, a much 
more conſiderable quantity of grain, than was ever 
attempted, or even conjectured to be poſſible; I have 
defired him to ſend me a particular account thereof, 
in order to its being communicated to you; and, if 
the Council ſhould think proper, of its being recorded 
in the Philoſophical Tranſactions, as I think it highly 
deſerves. In my opinion, a fact ſo extraordinary 
ſhould not be forgotten; as it may poſſibly be applied 


in no inconſiderable degree to public utility: it it 


ſhould not, the experiment itſelf, ſo ſucceſsfully con- 
duced, is a deſirable thing thing to be known. 
Mr. Charles Miller is a very ingenious perſon, and 


an excellent naturaliſt. He is the fon of aur worthy 
brother 
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brother Mr. Philip Miller, from whoſe knowledge 
of, and publications in, botany, agriculture, and gar- 
dening, the public has received very great informa- 
tion and advantage. In conſequence of my deſire, 
Mr. Charles Miller has informed me, that having 
made, in the autumn of 1765, and in the ſpring of 
1706, an experiment of the diviſion and tranſplanta- 
tion of wheat, by which near two thouſand ears were 
produced from a ſingle grain; and he having reaſon 
to think, from the ſucceſs attending this experiment, 
that a much greater quantity might be produced, he 
determined to repeat the experiment next year. 

Accordingly, on the ſecond of June, 1766, he 
ſowed fome grains of the common red wheat; and, 
on the eighth of Auguſt, which was as ſoon as the 
plants were ſtrong enough to admit of a diviſion, a 
ſingle plant was taken up, and was ſeparated into 
eighteen parts. Each of theſe parts was planted again 
ſeparately. Theſe plants having puſhed out ſeveral 
fide ſhoots by about the middle of September, ſome 
of them were then taken up, and divided; and the 
reſt of them between that time and the middle of 
October. This ſecond diviſion produced fixty ſeven 
plants. 

Theſe plants remained through the winter ; and 
another diviſion of them, made between the middle 
of March and the twelfth of April, produced five 
hundred plants. They were then divided no further, 
but permitted to remain. 

The plants were in general ſtronger than any of the 
wheat in the fields. Some of them produced upwards of 
an hundred ears from a ſingle root. Many of the ears 


meaſured 


„ TY 
meaſured ſeven inches in length, and contained be- 
tween fixty and ſeventy grains. 

The whole number of ears, which by the proceſs 
beforementioned were produced from one grain of 
wheat, was twenty one thouſand one hundred and 
nine, which yielded three pecks and three quarters 
of clear corn ; the weight of which was forty ſeven 
pounds, ſeven ounces; and, from a calculation made 
by counting the number of grains in one ounce, 
the whole number of grains might be about five 
hundred and ſeventy fix thouſand eight hundred and 
forty. 8 

By this account we find, that there was only one 
general diviſion of the plants made in the ſpring. 
Had a ſecond been made, the number of plants, Mr 
Miller thinks, would have amounted, at leaſt, to two 
thouſand, inſtead of five hundred; and the produce 
have been much enlarged. For he found by the 
experiment made the preceding year, in which the 
plants were divided twice in the ſpring, that they 
were not weakened by the ſecond diviſion, He men- 
tions this to ſhew, that the experiment was not puſhed 
to the utmoſt. 

The ground, in which this experiment was made, 
is a light blackiſh ſoil upon a gravelly bottom, and 
conſequently a bad ſoil for wheat. One half of the 
ground was very much dunged ; the other half was 
not prepared with dung, or any other manure : no 
difference was however diſcoverable in the vigour or 
growth of the plants, nor was there any in their pro- 
duce. 

Mr. Miller adds, that he omits making any con- 
jeEtures of the probability of turning this experiment 

to 
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to public utility in agriculture; as that, he hopes, 
may be better aſcertained by a more extenſive one, 
which he hopes to make next year. A gentleman, 
Who aſſiſted him in making the experiment laſt year, 
has ſown half an acre of land with wheat, from 
which they expect to have ſufficient to plant four 
acres next ſpring. The ſucceſs of this experiment 
they propoſe to tranſmit to me, when it is compleated ; 
and of this, in due time, I ſhall not fail to inform 
you, 


I am, Gentlemen, 
Your moſt obedient 


humble ſervant 


W. Watſon. 
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XXXII. Of the Theory of Circulating De- 
cimal Fractionn. By John Robertſon, 
Lib. R. S. ä 


Read Nov. 24, 


** the uſe of Arithmetic, particularly 
in philoſophy and commerce, is ſufficiently known; 
therefore, every ſtep taken towards its perfec- 
tion, has always been countenanced by thoſe who 
were beſt acquainted with its nature and value. On 
. theſe motives I have been induced to offer the annexed 
paper to this learned Society. 

Regiomontanus, it is ſaid, firſt among Europeans, 
added to the then known arithmetic, an operation 
by decimal fractions; which he exemplified in his 
triangular table. Its utility was readily ſeen, and 
embraced in many nations, and particularly in this ; 
where it appears to have been cultivated in its theory, 
and facile modes of operation, more than in other 
places. | | 

Many writers have remarked its excellency in nu- 
meral computation, and have pointed out compen- 
diums to avoid the trouble of writing down ſuper- 
fluous figures; particularly in the operations with 
concrete numbers, or thoſe relative to money, weight, 
and meaſure ; where the gradations from one deno- 
mination to another do not proceed in an uniform 
progreſſion. 

In finding the decimal values of the fractional 
parts of concrete, and other numbers, it often hap- 

| Dd 2 pens, 


HE great advantages ariſing from 
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pens, that thoſe decimals do not terminate, or end, 
with a few figures only; and ſometimes are infinite, 
or never end; and among theſe are many which have 
one or more figures conſtantly recurring; as in the 
following proportions, =. 

3: 2: : 1,0000, Sc.: o, 6666, Sc. 
and 12: 5: : 1,0000, Sc.: o, 4166, Sc. 
alſo 7: 3: : 1,0000, Sc.: adi gn. Sc. 

In operations, with ſuch recurring decimal frac- 
tions, particularly in. multiplication and divifion, the 
work will either be longer than neceſſary, or be very 
inaccurate, if the numbers are not conſidered as cir- 
culating ones: and to come at the true reſults of 
ſuch operations, ſeveral authors have given preciſe 
rules; and ſome of them have ſhewn the principles 
upon which thoſe rules were founded. 

In the annexed paper thoſe principles are, en- 
deavoured to be, exhibited in a different, and in a 
more general and conciſe manner, than 9 hitherto 
been ſhewn : but the modes of working are not here 
annexed, as they are to be found in Cunn, Malcolm, 
Marſh, and others ; and may hereafter be fully ex- 
emplified in a treatiſe of Arithmetic, by the author 
hereof, conſidered in a more mathematical order, 
than what has hitherto deen ee to this moſt 
uſcful ſcience: X 
GENERAL. PRINCIPLES. 


1. Number is ſuppoſed to begin at unity, and fo 
thence to aſcend and deſcend : thoſe terms aſcending 
above unity, are integers ; and thoſe deſcending be- 
low unity, are fractions. 2 


When 
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When in the aſcending and deſcending parts of the ſcale, the gradation 
proceeds by a tenfold value from the right hand towards the left, the rank 
of numbers, thus generated, is called the decimal ſcale. 


As every place in this ſcale is ten times the value of its next right hand 
place; therefore the firſt place in thefractional part, is , of the place of units; 


* 


and the ſecond, third, fourth, Sc. deſcending places in the fractional part, 

brennen We part eee of was. 
Therefore every decimal fraction is equal to a ſeries arifing from m ulti- 

plying the firſt, ſecond, third, fourth, Cc. terms of the decreaſing geome- 


mcal progreſſion *. + 3+ er + 5555, Sc. by the firſt, ſecond, 
third, and fourth, &c. terms in the given fraction reſpectively. 


Thus. Let the given fraction be 0,3587 or 5,**.” 


Then o, 3587 X .Sa 8 + 1505 X 7 
= vt TÞ avs T © rows 


— 3 0 0 0 $5 00 8 


+ - + 7 — 2127 
5 I ToToT TT TE TI nr ons- 


2. Every decimal fraction ariſes from diviſion, when the dividend is leſs 
than the diviſor. 


For, diviſor : dividend :: 10 : firſt term of the fraction; 
:: 100 : ſum of the firſt and ſecond terms; 


: too: ſum oi the firſt, ſecond, and third, terms, 
Sc. 


And according to the ratio of the diviſor to the dividend, the quotient, 
er decimal fraction, will be finite or infinite. 


3. Among thoſe decimal fractions which are infinite, or do not end, ſome 
of them recur, or circulate; that is, the ſame figure or figures run over 


gain and again ad infinitum. 
As o, 333 &c.; 0,2323 &c.; 0,758758 &c.; 0,999 &c. 
ce 0,3 G6 . 
o, 2323 Cc. => +3. 4+... Go. 
o, 785785 Cc. e- se- rere free rere Freeones Cc. 


o, 999, Ge. =trbrtu Cree Lunzer, G. 1 
Vor. LVIII. E e The 


The circulating fraction 0,999, Sc. is equal to 1, o. 

For the difference between 1,0 and 0,999 &c. is leſs than can be 
aſſigned. 

To fave a repetition of figures, it is uſual to mark the firſt and laſt of 
circulating expreſſions, with points over the figures, 


Thus, 0,333 Sc. is wrote 0,3 
0,2323 Oc. 0,23 
0,785785 &c. 0,705 


4. Like circulating decimal fractions are thoſe which have each the ſame 
number of circulating places; and begin to recur each at the ſame name. 

Every finite decimal fraction may be confidered as infinite; cyphers being 
uſed as the circulating part. | 

Either place of a circulating expreſſion may be taken as the firſt ; obſery- 
ing that the number and order of the circulating places be not altered. 

For as the decimal fraction ariſes by diviſion ; if either place of the re. 
curring figures be taken for the firſt, the others will from thence re- 
gularly circulate. | 


Hence ſeveral unlike circulating decimal fractions may be made to begin 
and end at places of like names. 


5. If in the decimal ſcale 10, 100, 1000, 10000, 100000, 1000000, Ec. 
continued indefinitely, be ſelected any rank of equi-diſtant terms, ſuch, 
that whatever term therein 1s taken for the firſt term, and the firſt term 1s 
made the common ratio to the reſt; then will the ſum of the reciprocals of 


thoſe terms, be equal to the reciprocal of the number which is unity les 
than the firſt term, 


Thus ,, + + wr +&= 5; 1 beige inen 
Tr | Terror rr + Sc. z 100 being the 1ſt term. 
IST a Tree Sc. r 1000 being the ſt term. 


For 


be 


12 


1 3 OP. — 1004p 10+ r EE 111 Fe, 
For 10 * 100 * 10 + Sc. ng 1000 — — 2 
2 1 88 + Se. — reer“! 10101 &c. 
100 rooco 1000000 Egg 10000080 783838383 
ns. . LION | 5 4 Se. — 1290000 + 1000 Eb 10011 
1900 1000000 I000000000 1 . — 
Md d * 111 &c, 2 F 
But 111 Cc. Kc 9 = 1000 Ce (by 3) Then = = ＋ 
Se. 
10101 Sc. X 99 = 100000 &c, Then —== = 75 
e 0 rooõj o. 1 
1001001 Cc. X 999 = 1000000000 &. Then = = 


Hence the reciprocal of a number conſiſting of » places of g's, is 
equal to a circulating number of u places, the right hand figure being 1, 
and the reſt o's, 


Thus, 22 111 Se. = 51 
9 T1000 See. 
— = — 0,0 I 
99 1000000 Sc. 
. = 
3 ws 1001001 S . — 0,001 
999 I000000000 Sc. 
2 — 1000100 .. ; 
9999 ER 1000000000000 So. 050001 


6. If the reciprocal of a number conſiſting of » places of g's, be multi- 
plied by a number D, not exceeding 7: places; the product will be a cir- 
culating decimal fraction of 7 places, the right hand ones being the ſame 
digits as are in the number D. 


Let D = 3; or D = 23; or D 785; or to any other number, 


Now 


| 


E e 2 


9 


7. Hence 


nator conſiſts 

Thus 0,3 
NES: 

_ 


Thus 


D 212 ] 


WW 1010 Cr. „ 0er Ge. 
Now } = be 2 = k + = (by 5th) 


99 1000000 &c, 999 1000000000 Fc. 


Therefore 2, or 1g. = 333% = 0,3 
| 9 N 1000 Sc. X 3 1000 Sc. 3 
ta | Sg 
= . — o,o 
9 * 3 1000OOO Sc. : 3 2 
1 10101 S . 
gr 7 or 7588880 Fe. g 
2 232323G o, 2 
* 3 5 1000000 &c, : 3 


N 4 
X 3003003 Ce. 0,00 
3 _ | 1000000000 Ec, 93 


1 100 1001 Ce. &c . 
— Or IX 23 = 232322385 — 0,02 
999? 0 tooOOOOOO0 &c, 3 1000000000 ec. , 3 


| X 785 N = 0,785 


1000000000 &c. 


every circulating decimal fraction will be equivalent to a vulgar 


fraction, wherein the numerator is thoſe circulating figures, and the denomi- 


of as many 9's, as are figures in the numerator, 


= 2, For : x 4= 42 = 0,3 (by 6th) 
= > r N 1 
= 37 IF X23 = 35 = 0,23 


8. Hence a circulating decimal fraction, of any number of places, being 


multiplied by a number of as many 9's, will give a finite expreſſion, having 
the ſame figures as are in the circulating one. | 


„ x 9 = 6 . For 9g:1::6 : 0,6 

0,00 Xx 99 = 6 , 99:1::6 : 0,06 
0,25 X 99 = 25 99: 1:: 25 : 0,25 
, 025 X 999 = 625. 999 : 1:: 625 : 0,625 


Hence 


2131 


Hence it appears, that, in common multiplication, the product of a cir- 


culating number, by its proper denominator, in 9's, will be deficient of the 
true product by that circulating number. 


Thus 0,6 X9g = 5,4; then 5,4 + ,6=6. For = 0,6 
0,06 X 99 = 5,94; then 5,94 + 0,06 = 6. For 5 = 0,06 | 
0,025 X 999 = 624,375; then 624,375 + 0,625 = 625,0 


Hence. Any finite number is in proportion to the ſame number re- 


curring, as the proper denominator of the circulate is to that denomina- 
tor increaſed by unity. 


Thus 9: 10 ::6 : 6. For6 X9 
99 : 100 :: 25 : 25. For 25X 99 


6X 10 
25 X 100, 


SCHOLIUM. 


If to the preceding articles, be joined the compendiums of multiplying 
and dividing by any number of g's, they will conſtitute the whole of the 
theory, upon which depend all the operations with circulating numbers: for 
as theſe have 9's for their denominator, wanting unity in the loweſt place to 
make them 10's; therefore unity for every 9 is applied in ſome additions and 
multiplications : Or, the circulating parts being reduced to finite num ber; 
then working with them by the common rules, will give finite reſults ; which 
reſults are to be reduced to circulates by contrary operations to what were 
uſed to reduce the circulates to finites, 
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XXXIII. X Letter from Mr. J. R. Forſter, 
F. A. F. 10 M. Maty, M. B. Sec. R. S. 
containing ſome Account of a new Map of 
the River Volga. | 

Warrington, October 24, 1768. 
SIR, 
Read Nov. 8, Þ Received both your favours of the Iiſt 
— and 17th inſtant, in due time. 
I am very glad the committee of the Royal Society 
Has done my map of the river Volga * the honour of 
having it engraved and publiſhed in their Trant- 
actions. 
You wiſhed to be informed of the manner in which 
it was conſtructed. I readily comply with your de- 
fire, and ſend you the following ſhort account, which 
I hope will be ſatis factory. 
At my arrival at Saratof, which is the chief town 
of the diſtrict given by her Ruſſian majeſty to the 
German colonies, I got two MSS. maps in Ruſſian 
characters, done by Mr. Reuſs, a major, and able 
engineer, in the Ruſſian ſervice, who went along the 
river Volga, from Saratof to Tſaritſin, by water; and, 
at every winding of the river, went on ſhore to take 
the angles, and to meaſure the meadows beyond the 
Volga; this map was _ five ſheets, paſted toge- 
ther. The other MS. map had the ſame anthor. 
conſiſted of eight ſheets, gs deſcribed the country 
from Petrofſk and Saratof, to Tſaritſin, alongthe Volga, 
and weſtward to the rivers Choper and Don. It was 
conſtructed upon an actual ſurvey, in which the ma- 
jor was aſſiſted by three engineer officers; however, 


* See Tas. IX. p. 216. 
48 


[215] 
as this furvey had been made in a hurry, by m2a- - 
ſuring the roads on horſeback, with a long ' ope of 
ten poles, and taking the angles only from village to 
village, I cannot depend upon it as entirely correct. 

The country from Saratof to Dmitrefsk J paſſed 
through myſelf; I meaſured one baſe, and then took, 
with an inſtrument, the angles of the moſt ſtrikin 
objects, as hills, villages, and rivers, on both fides of 
the Volga. On the eaſtern fide of that river, I got 
as far as the lake Yelton, and the ſandy deſart Ryn, 
always uſing the ſame method: from thence I went 
to the river Yerooſlan, almoſt to its very ſource, and 
came back again, to the place where it enters the 
Volga ; from thence I proceeded to Saratof, along the 
Volga, rectifying Mr. Reuſs's angles and maps; and, 
beſides, I made an excurſion 30 miles above Saratof, 
on the eaſt ſhore of the Volga. All the places, which 
are marked with lines in my map, are either colonies 
already ſettled, or places intended to be filled with co- 
loniſts, who were then on their march from Pe— 
terſburgh towards Saratof. When I preſented this 
map to the Academy of Scicnces at Peterſburg, it was 
looked upon as an Unique ; for they had in the geo- 
graphic department not one map of this country, 
although more than 3000 MSS. maps and drawings 
were kept in their portefolios. I can, therefore, 
very juſtly call this the firſt tolerable map ; and who- 
ever will take the trouble of comparing my work with 
Mr, Hanway's, or Olearius's map, will eaſily ſee the re- 
markable difference between them. Mr. Hanway 
went in a great hurry over th1s part of the country, and 
had no inſtruments, nor did he make any ſurvey; he was 
alſo unacquainted with the language of the country; 
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the knowledge of which is of great importance to 
one who would ſucceed in an undertaking of this 
nature, Olearius never ſtirred out of his ſhip: and 
the map contained in the Ruſſian Atlas, is ſo ſhame- 
fully deficient and faulty, that the academy very 
readily acknowledged the improvements made by 
my map, and thankfully accepted of it, although 
no uſe was made of it, During my ſtay at London, 
in 1766, I made a reviſion of my papers, cal- 
culated again all diſtances and angles, and corrected 
my map in more than twenty places, ſo that this may 
be juſtly called a new and improved one, | 
The canal made by Perry, in the year 1697=1701, 
for the conjunction of the Volga and Don, I ſur- 
veyed; and conſtructed a ſpecial map of it, of more 
than three yards ſize, and can therefore anſwer for 
its accuracy, The canal begun by the Turks, no- 
body ever took notice of beſides me in a map; which 
I did, from an account I got, by means of Mr. 
Reuſs, and ſome others, and from a rough ſketch of 
it, communicated to me. That part of the Don, 
which appears in the map, is taken from the very 
accurate and famous map made by the vice-admiral 
Cornelius Cruys, and publiſhed in fourteen ſheets in 
Holland. 
This, I hope, will ſatisfy the public in reſpect to the 
accuracy of the performance, and enable the Society 
to judge better, whether it deſerves to be publiſhed 
or not. I am, with the greateſt reſpect, 


8 IR, 
Jour moſt obliged and humble ſervant, 
John Reinhold Forſter. 
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XX XIV. An Account of the Lymphatic Syſtem 
in Birds; by Mr. William Hewſon, Reader 
in Anatomy: In a Letter to William 
Hunter, M. D. F. R. S. and by him com- 


municated to the Society. 


SIR, 


Read December 8, 


1766 AVIN G been ſo fortunate, ina 


ſeries of experiments made with 
that view, as to trace out the lymphatic ſyſtem in 
birds, I have ventured to offer the following account 
of it to you, in order to be preſented, if you think 
proper, to the Royal Society ; and, I flatter myſelf, 
this diſcovery will be looked upon as ſome acquiſition 
to phyſiology. 

The lymphatic ſyſtem has been ſuppoſed to be 
wanting in birds; and abſorption in that kind of ani- 
mals to be carried on by branches of the common 
veins. Phyſiologiſts were led into this opinion by 
obſerving, that though the lacteals and meſenteric 
glands were eaſily ſeen even in the ſmalleſt quadruped, 
yet the moſt acute anatomiſts had not been able to 
find in any bird the leaſt appearance either of thoſe 
veſſels or glands. The difficulty of diſcovering the 
lacteals in birds was, no doubt, principally owing 
to the tranſparency, or want of colour, in the fluid 
which they contain. In quadrupeds the lacteals are 
eaſily found, as they are filled with chyle, which is 
moſtly opaque and white; whereas, in birds, the chyle 


is as pellucid and colourleſs as the veſſels themſelves. 
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The want of meſenteric glands was another cauſe of 
our remaining ſo long ignorant of thoſe veſſels. 

This ſyſtem may be divided in birds, as it is in 
quadrupeds, into the branches, viz. the lacteals and 
lymphatics, and their trunk, or thoracic duct. The 
lacteals indeed, in the ſtricteſt ſenſe, are, in birds, 
the lymphatics of the inteſtines, and like the other 
lymphatics carry a tranſparent lymph. And inſtead 
of one thoracic duct there are two, of which one goes 
to each jugular vein. In theſe circumſtances it would 
ſeem, that birds differ from quadrupeds, ſo far at 
leaſt as I may judge from the diſſection of a gooſe, 
which was the bird I choſe as moſt proper for this 
enquiry. 

So much being premiſed, I ſhall next give a de- 
ſcription of what I have ſeen of thoſe veſſels in this 
fowl; and to illuſtrate the deſcription I ſhall add a 
figure from the ſame ſubject, in which thoſe veſſels 
were filled with quick-filver. 

The lacteals run from the inteſtines upon the me- 
ſenteric veſſels. Thoſe of the duodenum {a }* paſs by 
the fide of the pancreas (Q) , and probably receive 
its lymphatics : afterwards they get upon the cœliac 
artery, of which the ſuperior meſenteric is a branch. 
Whilſt they are upon this artery they are joined by the 
lymphatics from the liver (+): here they form a plexus, 
which ſurrounds the coeliac artery (cc) ; at this part 
they receive a lymphatic from the gizzard (d); and a 
little farther, another from the lower or glandular part 
of the &/ophagus (e). Having now got to the root of the 
celiac artery, they are joined by the lymphatics from 


the renal capſule; and near the ſame part, by the 
* See Plate X. in the outlines, 
4 ce the ſame Plate in the Figure itſelf, 
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lacteals from the other ſmall inteſtines, which veſſels 
accompany the lower meſenteric artery. Theſe laſt 
mentioned lacteals, before they join thoſe from the 
duodenum, receive from the rectum a lymphatic, which 
runs with the blood-veſſels of that gut. Into this 
lymphatic ſome ſmall branches from the kidneys ſeem 
to enter, which coming from thoſe glands upon the 
meſentery of the re&um, at laſt open into its lympha- 
tics. At the root of the celiac artery, the lymphatics 
of the lower extremities probably join thoſe from the 
inteſtines. The former J have not yet traced to their 
termination, though I have diſtinctly ſeen them on the 
blood-veſicls of the thigh ; and in one ſubject, which 
I injected, ſome veſſels were filled, contrary to the 
courſe of the lymph, from the network near the root 
of the celiac artery; theſe veſſels ran behind the cava, 
and down upon the aorta, near to the origin of the 
crural arteries, and I preſume they were the trunks of 
thoſe branches which I had ſeen in the thigh. 
At the root of the coeliac artery, and upon the conti- 
guous part of the aorta, a network (ff) is formed by 
the lacteals and lymphatics above deſcribed. This 
network conſiſts of three or four tranſverſe branches, 
which make a communication between thoſe which 
are lateral. In the ſubject from which my drawing 
was made, there were four. From this network ariſe 
the two thoracic duds (gg); of which one lies on 
each fide of the ſpine, and runs upon the lungs ob- 
liquely upwards towards the jugular vein, into which it 
opens (& ); not indeed into the angle between the 
jugular and fubclavian, as in the human ſubject, but 
into the inſide of the jugular vein, nearly oppoſite to 
that angle, The thoracic duct of the left fide is joined 

Ff 2 by 
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by a large lymphatic (), which runs upon the 2/6- 
phagus, and can be traced as far as the lower or glan- 
. dular part of that canal; from which part, or from 
the gizzard, it ſeems to iſſue. The thoracic ducts 
are joined by the lymphatics of the neck (and pro- 
bably by thoſe of the wings) juſt where they open 
into the jugular veins. 

The lymphatics of the neck “ generally conſiſt of 
two pretty large branches, on each fide of the neck, 
accompanying the blood-veſlels. Thoſe two branches 
join near the lower part of the neck; and the 
trunk is, in general, as ſmall, if not ſmaller, than 
either of the branches. This trunk runs cloſe to the 
jugular vein (i i), gets on its inſide, and then opens 
into a lymphatic gland (E &). From the oppoſite fide 
of this gland, a lymphatic comes out, which pours 
the lymph into the jugular vein. On the left fide, the 
whole of this lymphatic joins the thoracic duct of the 
ſame fide, (J); but, on the right, one part of it goes 
into the inſide of the jugular vein a little above the an- 
gle (n), whilſt another joins the thoracic duct, and 
with that duct forms a common trunk, which opens 
into the inſide of the jugular vein, a little below the angle 
which that vein makes with the ſubclavian (u). 

To this deſcription it may be neceſſary to add, that 
though it be taken from one ſubject, yet in three others 
of the ſame ſpecies which I examined carefully, I ſaw 
nothing which diſagreed with it. I particularly at- 
tended to the number of the thoracic ducts, ſuſpecting, 
that poſſibly in this ſubject, the two that I had ſeen might 


* It is but doing juftice to the ingenious Mr. John Hunter, to 
mention here, that theſe lymphatics in the necks of fowls were 
firſt diſcovered by him many years ago. 
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be only a variety, which is a circumſtance that, as we are 
told, has occurred even in the human body. But in 
three others of this ſpecies, which I likewiſe ſucceſs- 
fully injected, I ſtill faw two ducts; and therefore I 
am inclined to believe, that this is the conſtant num- 
ber. I likewiſe carefully attended to the veſſels com- 
ing from the gland on the right fide: and in the only 
two ſubjects in which the lymphatics of the neck were 
properly filled, I obſerved, that one part of it opened 
immediately into the vein, and the other joined the 
thoracic duct of that fide ; whilſt, on the left fide, the 
veſſel which iſſued from the gland wholly joined the 
thoracic duct. In all the four ſubjects I evidently ſaw 
that the thoracic ducts open into the inſide of the jugu- 
lar veins. 

This ſyſtem in birds differs moſt from that in qua- 
drupeds in the following pariculars. 1ſt, In the chyle 
being tranſparent and colourleſs, 2dly, In there be- 
ing no viſible lymphatic glands, neither in the courſe 

* of the lacteals, nor in that of the lymphatics of 
the abdomen, nor near the thoracic ducts. zdly, In 
the ſeveral parts of this ſyſtem in birds being more 
frequently enlarged, or varicoſe, than in quadrupeds. 
In particular, this appears to be the caſe of the veſſels 
which conſtitute the network at the root of the celiac 
artery in that ſubject from which the drawing was 
taken. The lacteals are frequently enlarged in ſome 
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places; ſo are the thoracic ducts; and the lymphatics 4 
on each ſide of the neck are commonly, when taken 4 ] 
together, larger than their trunk which. opens into 7 1 
the lymphatic gland. In one ſubject, where inſtead 1 ] 
of two lymphatics on the left ſide I found only one, 1 
that veſſel was as large as a crow: quill; whilſt the = 
lower Ws l 
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lower part of it, which entered the gland, was much 
ſmaller. 

Thus far the account of what I ſaw : I ſhall next 
beg leave to obſerve, that, as the ſuppoſed went of 
this ſyſtem in birds has been conſidered as a ſtrong 
argument in favour of abſorption by the common veins, 
now, fince we find it not wanting, that theory 
muſt be much weakened. And I may likewiſe add, 
that abſorption ſeems to be carried on in birds, as in 
quadrupeds, by this ſyſtem, at leaſt principally ; in- 
deed I am inclined to believe, entirely ; for no argu- 
ments brought in favour of abſorption by the com- 
mon veins appear to me of equal validity with thoſe 
that can be urged againſt it. The contrary opinion 
1s indeed embraced by the moſt learned and acute 
phyſiologiſt of the preſent age, who, treating of this 
ſubject, expreſſes himſelf in the following manner: 
« Tt is a ſtrong argument in favour of abſorption by 
« the common veins, that neither birds, amphibious 
« animals, nor fiſh with cold blood, have either the 
te lacteal or the lymphatic ſyſtem. Nature common- 
e ly obſerves a pretty ſtrict analogy in her works, and 
« makes uſe of ſimilar organs to perform ſimilar func» 
« tions. Now in all animals, quadrupeds and the 
« whale excepted, we muſt admit of abſorption by 
« the meſenteric veins, if in thoſe animals there is 
© no other way for the chyle to get into the blood. 
« And if thoſe veins in birds and amphibious animals 
e abſorb the chyle, it is very probable they likewiſe 
« abſorb it in quadrupeds, in which they equally 
« exiſt. But the exiſtence of this ſyſtem in birds 
is not the only fact which might be adduced to inva- 
lidate the above opinion ; for I have ſeen a part of it 
very diſtinctly in one of the amphibia, viz. the 

Turtle 
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Turtle *. Whether it is to be found in fiſh, I cannot 


7 determine. Since I ſaw it in birds and in the Turtle, 
made indeed ſome enquiries after it in fiſn, but hi- 
therto without ſucceſs. Yet, that they are not without 
ſach veſſels, I think is probable, from conſidering that 
the lymphatics are ſo general, as to be found in quadru- 
peds, birds, and amphibious animals. And from the 
conſideration. of the extenſiveneſs of this ſyſtem through 
ſo many claſſes of animals, I am inclined to think that 
opinion moſt probable, which you advanced ſome time 
ago, when you printed your diſcovery of the uſe of 
thoſe veſſels, viz. © That. the lymphatics are the 
« only abſorbents T7. 

For the fake of thoſe who may incline to proſecute 
this enquiry farther, I ſhall now relate the method by 
which theſe veſſels may be demonſtrated ; and that is, 
having choſen a young and very lean gooſe, and fixed 
it upon a table, let the abdomen. be opened whillt it is 
yet alive, and a ligature be paſſed round its meſente- 
ric veſſels, as near the root of the meſentery as poſſible. 
The lacteals will begin to appear near the ligature in 


* 'The part of this ſyſtem, which I ſaw in the Turtle, was the 
lacteals. I filled them with quick-filver as far as the root of the 
meſentery, where they formed a conſiderable net-work into which 
a lymphatic of the ſpleen entered. I had not an opportunity of 
tracing them farther, baving taken the meſentery out of the ani- 
mal before I had thought of looking for theſe veſſels, as I was not 
at that time intent on this enquiry. The lacteals in that animal 


agreed with thoſe in the bird above deſcribe), in not having any 


meſenteric glands, From this circumſtance, and from another 
obſervation which I made, I am inclined to believe, that the whole 


ſyſtem in this animal will be found to agree pretty exactly with 
that of birds. 


Theſe veſſels I obſerved ſo long ago as in the winter 1963-64. 
+ Vide Hunter's Commentaries, ch. v. 
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a few minutes after it is made, eſpecially if the bird has 
been well fed three or four hours before the experi- 
ment. The lymphatics in the neck may be ſhewn 
in the ſame manner ; that is, by making a ligature 
on the jugular vein at the lower part of the neck ; 
and to be more certain of including the lymphatics, 
which are near it, we muſt take care not to paſs the 
needle too cloſe to that veſſel. When they are to be 
injected, they muſt be opened at a convenient part, 
and a proper pipe fixed in them for that purpoſe. 
For the greater ſatisfaction of thoſe who may think 
this paper worthy their attention, I have prepared 
two birds, whoſe lymphatic ſyſtems are filled with 
quick-filver, in order to be compared with the 
figure: theſe have already been ſhewn to ſeveral 
members of the learned Society, who honoured me 
with their preſence whilſt the ſubjects were freſh ; and 


who, I flatter myſelf, were then ſatisfied with the ex- 
act neſs of the drawing. 


Mr. Hewſon begs leave to add, that fince the 
above paper on the | ge ſyſtem in birds 
was put into the hands of the ſecretary of 
the Royal Society, he has diſcovered the ſame 
ſyſtem in fiſh; and has likewiſe been fo for- 
tunate as to procure a Turtle, whoſe lymphatic 
ſyſtem he has traced out, and has got deli- 
neated. An account of thoſe diſſections, with 
the figures, he intends ſoon to have the ho- 
nour of laying before the wy 


Windmill Street, Dec. 3. 
1768. 
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Explanation of PLATE X. 


N. B. The ſmall Letters refer to the Outlines, and the 
Capital Letters in general refer to the Figure, except 


where the contrary is ſpecified. 


A The Neck. 

BB The Clavicle divided near its middle. 

C - The left Subclavian Artery. 

DD The Jugular Veins.—See the Outlines, 

EE The Pulmonary Arteries. 

FF The two Branches of the Trachea. 

GG The Lungs. 

H The Aorta—in the Outlines. 

1 The Caliac Artery — in the ſame. 

L The Oeſophagus turned to a fide. | 

MM The Renal Capſule, or Glandulæ Renales — in 
the Outlines. | 

N A ſmall part of the Liver, fixed to a Rib by 
a thread. —In the Outlines. 

OOO Inteſtines. 

P The Duodenum. 

Q The Pancreas fixed to a Rib by a thread. 

R The Gizzard, 


a The Lacteals which come from the Duodenum. 

b The Lymphatics of the Liver. 

cc A Plexus formed by the above mentioned Lacteals 
and Lymphatics, which ſurrounds the Cœliac 


Artery. 1 

d A Lymphatic from the Gizzard. f 
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e A Lymphatic from the lower part of the Oeſo- 
phagus, 

ff A Network formed by the Lymphatics upon the 
Aorta. 

g The two Thoracic Ducts. 

11 The Trunks of the Lymphatics of the Neck. 

kk The Glands through which the Lymphatic Veſſels 
of the Neck paſs. That of the left fide is ob- 


long, and could not well be repreſented in a 
Figure. 


1 The Thoracic Duct of the Leſt Side, and the 
Lymphatic Veſſel of the Neck, opening toge- 
ther into the infide of the Jugular Vein. 

m A part of the Lymphatic veſſel of the right fide 
of the neck, opening into the Jugular Vein. 

n The Thoracic Du& of the right fide, joined by a 
part of the Lymphatic Veſſel of the neck, 
and then opening into the infide of the Jugular 
Vein. 
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XXXV. A Catalogue of the Fifty Plants 
from Chelſea Garden, preſented to the 


Royal Society by the worſhipful Company 


of Apothecaries, for the Year 1767, pur- 
ſuant to the Direction of Sir Hans Sloane, 
Bart. Med. Reg. et Soc. Reg. nuper 
Preſes: By William Hudſon, Societatis 
Regie & clariſſ. Societatis Pharmaceut. 


Lond. Soc. Hort. Chelſean. Præfectus et 
Prelefor Botanici. 


Read Dec. 8, 2251 


= Lcea ficrfolia, foliis palmatis, 


Lin. Sp. pl. 967. 
Malvea roſea, tolio ficus. Bauh. pin. 31 5. 
2252 Allium carinatum, caule planifolia bulbifera, 
ſtaminibus ſubulatis. Lin. Sp. pl. 426. 
Allium umbella bulbifera, vagina bicorni, folits 
carinatis. Hall. all. 27. tab. I. f. 2. 
2253 Amaranthus ſþ:noſus, racemis pentandricis erec- 
tis, axillis ſpinoſis. Lin. Sp. pl. 1407. 
Amaranthus Indicus ſpinoſus, ſpica herbacea. 
Herm. Lugdb. 31. tab. 33. 
2254 Bidens bipinnata, follis bipinnatis inciſis, * 
cibus involucratis, corollis ſemiradiatis, ſemi- 
nibus divergentibus. Lin. Sp. pl. 1166. 
Chryſanthemum Americanum, coridis indi folio. 
Herm. Par. 123. tab. 123. 
G 2 2255 Bidens 
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2255 Bidens pilgſa, foliis pinnatis ſubpiloſis, caulis 
geniculis barbatis, calycibus involucro fim- 
plici, ſeminibus divergentibus. Lin. Sp. pl. 
1 
Bidens latifolia, hirſutior, ſemine anguſtiore 
radiato. Dill. Hort. Elth. 5 f. tab. 43. f. 51. 
2256 Campanula, Erinus, caule dichotomo, fo- 
liis ſeſſilibus, utrinque dentatis, floralibus 
oppoſitis. Lin. Sp. pl. 240. 
Erini ſ. Rapunculi minimum genus. Column. 
phytob. 122. tab. 28. 
2257 Capparis ſpingſa, pedunculis ſolitariis unifloris, 
ſtipulis ſpinoſis, foliis annuis, capſulis ovali- 
bus. Lin. Sp. pl. 720. 
Capparis ſpinoſa, fructu minore, folio rotundo. 
Bauh. pin. 480. 
2258 Conyza hirſuta, foliis ovalibus, integerrimis 
ſcabris ſabtus hirſutis. Lin. Sp. pl. 1209. 
2259 Coreopſis lanceolata, folus lanceolatis integerri- 
mis ciliatis. Lin. Sp. pl. 1283. 
Bidens ſucciſæ folio, radio amplo laciniato. Dill. 
H. Elth. 55. tab. 48. f. 56. 
2260 Coreopſis leucantha, foliis pinnatis ſerratis, flo- 
rum radio diverſicolore. Lin. Sp. pl. 1282. 
2261 Dianthus g/avcus, floribus ſubſolitariis, ſquamis 
calycinis lanceolatis quaternis brevibus, co- 
rollis crenatis. Lin. Sp. pl. 588. Hudſ. Fl. 
Angl. 161. 
2262 Dianthus Carthuſianorum, floribus ſubaggregatis: 
ſquamis calycinis ovatis ariſtatis tubum ſub- 
æquantibus, foliis ſublinearibus trinerviis. 
Lin. Sp. pl. 586. 
Cary- 
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Caryophyllus ſylveſtris vulgaris latifolius. Bauh. 
pin. 209. 
2263 Fraxinus, Ornzs, foliolis ſerratis, floribus corol- 
latis. Lin. Sp. pl. 1510. 


Fraxinus florifera botryoides, Moriſ. præl. 265. 
Hort. Angl. 33. tab. 9. 
2264 Forſkohlea. Lin. Mantiſ. 72. 
Chamædryfolia tomentoſa maſcatenſis. Pluk. 
alm. 97. tab. 275. f. 6. 

2265 Geropogon glam, follis glabris. Lin. Sp. pl. 
1109, 

Tragopogon gramineo folio, glabrum, flore di- 
lute incarnato. Raj. Hiſt. 111. 149. 

2266 Gnaphalium zdulaium, herbaceum foliis de- 
currentibus, lanceolatis, acutis undatis fubtus 
tomentoſis. Lin. Sp. pl. 1197, 

Elichryſum graveolens acutifolium, caule alato. 
Dill. Hort. Elth. 1 30. tab. 108. f. 130. 
2267 Hamellia falens, racemis patentibus. Lin. Sp. 
p. l 246. Jacq. Amer. 16. 
Periclymenum arboreſcens, ramulis inflexis ; 
flore luteo. Plum. ic 218. | 

2268 Helenium autumnale, Lin. Sp. pl. 1243. 

Aſter floridianus, caule alato. Pluk. Phyt. tab, 
372. f. 9. 

2269 Helicteres, Ira, foliis cordatis ſerratis, fructu 

compoſito contorto. Lin. Sp. pl. 1367. 

Hicteres, arbor Indiz orientalis, ſiliqua varico- 
ſa, et funiculi in modum contortuplicata. 
Pluk. Alm. 181. tab. 245. f. 2. 

2270 Holoſteum ccrdatuun, foliis E Aman. 
ac. 3. p. 21. Lin. Sp. pl. 130. 
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Alſine Americana, nummulariæ folio. Herm. 
parad. 11. tab. 11. 

2271 Holoſteum umbellatum, floribus umbellatis. 

Loef. it. 120. Lin. Sp. pl. 130. 
Lychnis graminea hirſuta umbellifera. Moriſ. 
Hiſt. 2. p. 546. ſ. 5. tab. 22. f. 46. 

2272 Hypericum tomentoſum, floribus trigynis: caly- 
cibus ſerrato-glanduloſis, foliis ſemiamplexi- 
caulibus flexuoſis tomentoſis, caulibus pro- 
ſtratis. Gouan. monſp. 402. Lin. Sp. pl. 
1106. 


Hypericum ſupinum tomentoſum alterum. 
Cluſ. Hiſt. 2. p. 181. 


2273 Lobelia, Erinus, caule patulo, folits lanceo- 

latis ſerratis, pedunculis longiſſimis. Lin. Sp. 
pfl. 13320. | 
Campanula minor Africana, crinifacie, flore 

violaceo, caulibus erectis. Herm. Lugdb. 1 10. 

tab. 111. 

2274 Loeflingia, Hiſpanica, Loef. it. 113. tab. 1. f. 2. 
Lin. Sp. pl. 50. 

2275 Malva ſcabroſa, caule fruticoſo, pilis ſimplicibus, 
foliis lobatis, floribus erectiuſculis, petalis 
incumbentibus. Lin. Sp. pl. 968. 

Malva Africana fruteſcens, flore rubro. Comm. 
hort. 2. p. 171. tab. 86. 

2276 Malva limenſis, caule erecto herbaceo, foliis 
lobatis, ſpicis ſecundis axillaribus, ſeminibus 
Izvibus. Lin. Sp. pl. 968. 

2277 Mimulus ingens, erectus, foliis oblongis linea- 
ribus ſeſſilibus. Lin. Sp. pl. 884. 

Digitalis perfoliata glabra, flore violaceo minore. 
Hiſt. Ox. 11. p. 475. ſ. 5. tab. 8. f. 6. 
2278 Morus 
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2278 Morus papyrifera, foliis palmatis, fructibus 
hiſpidis. Lin. Sp. pl. 1399. 

Morus papyrifera, ſativa Japonica. Seb. Theſ. 
I. p. 44. tab. 28. f. 3. 
2279 Parietaria Laſibanica, foliis ovatis obtuſis, cauli- 
bus ſtriatis lævibus filiformibus procumben- 
tibus. Lin. Sp. pl. 1492. | 
Parietaria Lufitanica, annua minima. Tourn. 
506. Raj. Hiſt. III. p. 129. 

2280 Paſſiflora rubra, foliis bilobatis cordatis acumi- 
natis. Lin. Sp. pl. 1356. 

Flos paſſionis, foli media lacinia quaſi abſciſſa, 
flore minore carneo. Sloan. Jam. 144. Hiſt. I. 
p. 229. 

2281 Pailiflora ſerratifolia, foliis indiviſis ſerratis. Lin. 

Sp. pl. 1355. 

Granadilla Americana, folio oblongo leviter ſer- 
rato, petalis ex viridi rubeſcentibus. Mart. 
cent. 36. tab. 30. 

2282 Plantago maritima, foliis ſemicylindraceis inte- 
gerrimis: baſi lanatis, ſcapo tereti. Lin. Sp. 
pl. 165. Hudſ. Ang], 

Coronopus maritimus major. Bauh. pin. 190. 

2283 Plantago Africana, caule ramoſo fruticoſo, foliis 
lanceolatis, dentatis capitulis aphyllis. Lin. 
Sp. pl. 168. 

Pſyllium, foliis crenatis, Indicum. Bauh. pin. 
191. 


2284 Plantago Cynops, caule ramoſo fruticolo, foliis. 
filiformibus integerrimis ſtrictis, capitulis 


ſubfoliatis. Lin. Sp. pl. 167. 
Pſyllium majus ſupinum. Bauh. pin. 191. 
| ; 2285 Poly- 
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228 5 Polycarpon fetraphyllum. Lin. Sp. pl. 131. 
Anthyllis alſinifolia polygonoides majo. Barr. 
car. 103. tab. 534. 
2286 Piercea glabra, foliis ovato- lanceolatis glabris. 
Mill Dict. Hort. ed. 8. 
Rivina, floribus octandris dodecandriſve. Lin. 
Sp. pl. 117. 
2287 Saxifraga umbroſa, foliis obovatis ſubretuſis car- 
tilagineo-crenatis, caule nudo paniculato. 
Lin. Sp. pl. 574- 
Geum folio ſubrotundo minori piſtillo floris 
rubro Mill. 1. e. 141. f. 2. 
2288 Sida Indice, foliis cordatis ſublobatis ſtipulis 
reflexis, pedunculis longioribus, capſulis 
multilocularibus ſcabris calyce longioribus. 
Lin. Sp. pl. 964. 
Abutilon Indicum. Comm. hort. 11, tab. 1. 
2289 Silphium perfoliatum, foliis oppoſitis deltoidi- 
bus, petiolatis perfoliatis. Lin. Sp. pl. 1301. 
2290 Silene polyphylla, foliis faſciculatis ſetaceis: ramo- 
rum florentium oppoſitis. Roy. Lugdb. 447. 
Lin. Sp. pl. 601. 
Lychnis ſylveſtris VIII. Cluſ. Hift. I. p. 290. 
2291 Siſymbrium morenſe, acaule, foliis dentato- 
pinnatis ſubpiloſis. Lin. Sp. pl. 918. Hudſ. 
Angl. | 
Eruca monenſis laciniatz, flore luteo ma- 
jore. Dill. Hort. Elth. 135. tab. 111. 
7. 11. 
2292 Solanum ferox, caule aculateo herbaceo, foliis 
cordatis angulatis tomentoſis, baccis hirtis 
calyce obtectis. Lin. Sp. pl. 267. 
2293 So- 
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2293 Solanum Virginianum, caule aculeato herbaceo 
foliis pinnatifidis utrinque aculeatis : lacinii, 
ſinuatis obtuſis, calycibus aculeatis. Lin. Sp, 
pl. 267. | 

Solanum Americanum laciniatum ſpinoſiſſi- 
mum. Dill. Hort. Elth. 360. tab. 267. 
f. 346. 

2294 Solanum ſodomeum, caule aculeato fruticoſo, 
foliis obovatis pinnatifido-ſinuatis obtuſis 
ſparſe aculeatis nudis, calycibus aculeatis. 
Lin. Sp. pl. 265. 

Solanum ſpinoſum, profunde laciniatis foliis, 
ſubtus lanuginoſis, madaraſpatanum. Pluk. 
tab. 316. f. 4? 

2295 Solidago rigida, foliis caulinis ovatis ſcabris, 
ramis alternis faſtigiatis, corymbis termina- 
libus. Lin. Sp. pl. 1235. 

Virga aurea novæ Angliæ, lato rigidoque folio. 
Herm. par. 243. tab. 243. 

2296 Sonchus maritimus, pedunculo nudo, foliis 
lanceolatis amplexicaulibus indiviſis retror- 
ſum argute dentatis. Lin. Sp. pl. 1116. 

Sonchus anguſtifolius maritmus:; Pluk. phyt. 
tab. 62. f. 5. 

2297 Spermacoce fenuior, glabra, foliis linearibus, 

ſtaminibus incluſis. Lin. Sp. pl. 147. 
Spermacoce verticillis tenuioribus. Dill. Hort. 
Elth. 370. tab. 277. f. 359. 

2298 Urtica cylindrica, foliis oppoſitis oblongis, amen- 
tis cylindricis ſolitariis indiviſis ſeſſilibus. Lin. 
Sp. pl. 1396. 

Urtica racemoſa humilior iners. Sloan. Jam. 
38. 
Vol. LVIII. H h 2299. Urtica 
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2299 Urtica divaricata, foliis altetnis ovatis, ra- 
4 cemis compoſitis divaricatis. Lin. Sp. pl. 
1397: 
Urtica racemoſa major Virginiana mitior, ſ. 
minus urens. Pluk. phyt. 237. f. 2. 
2300 Zinnia pauciflora, floribus paucis. Lin. Sp. 
pl. 1296. 
Bidens calyce oblongo, ſeminibus radii co- 
rolla non decidua coronatis. Mill. tab. 64. 


Znulgſe Yranſe Vot. Tun TAB.XT. p. 235 


Peres Joannem Swinton. & T. B 17244 Joannem Swinton. 8. TB. 
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XXXVI. Interpretation of the Inſcription on 
a Punic Coin, firuck in the Iſle of Gozo, 
never hitherto explained. In a Letter to 
Charles Morton, M. D. Sec. R. S. from 
the Rev. John Swinton, B. D. F. R. S. 


Cuſtos Archivorum of the Univerſity of 


Oxford, Member of the Academy degli 
Apatiſti ar Florence, and of the Etruſcan 
Academy of Cortona in Tuſcany. 


Good Sir, 


Read Nov. 24, TT has been obſerved by the learned 

* Sig. Abate Ridolfino Venuti, that 
fuch antient pieces as that before me (ſee Tas. XI. n. 
5. ), which has a place in my ſmall cabinet, adorned with 
a Punic inſcription on the reverſe (1), are not ſeldom 
found in the iſland of Malta. This ſeems in a _ 
meaſure to have induced him to denominate them 
Malteſe (2) medals, and to confider them as ſtruck 
in that iſland, On one fide of my coin we diſcos 


(1) Saggi di Diſſertazioni Accademiche pubblicamente lette nella 
Nobil. Accademia Etruſca dell” antichiſſima Citta di Cortona. 
Tom. I. p. 35—42. 


(2) Differtaz. dell Abat. Ridolfin. Venut. in Sag. di Diſſertax. 
Accademich. c. ubi ſup. 
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yer the head of a woman veiled, and on the reverſe 
that of a ſheep, under which ſtands a word formed 
of three Punic characters. The piece itſelf is well 
enough preſerved, and the letters in particular have 
almoſt intirely eſcaped the injuries of time. Several 
fimilar medals have been publiſhed by (3) Paruta, 

4) Laſtanoſa, the (5) Marquis Scipio Mate, (6)Sig. 

bate Venuti, and (7) M. Pellerin; on which the 
three elements here — though, perhaps, not 
ſo accurately taken as thoſe tranſmitted you in the 
draught of my coin, are exhibited to our view. The 
legend or inſcription, however, on the reverſe has. 


never, unleſs I am greatly deceived, been hitherto: 


rightly explained. 


The firſt of the characters preſerved” by the medal 
J am conſidering is taken by Sig. Abate (8) Venuti 
for Koph, and I intirely agree with him in that no- 
tion. On my piece, however, it muſt be allowed 
fomewhat difterent both from the correſpondent ele- 
ment given us by this celebrated antiquary and that 
which occurs on the fimilar medals publiſhed by 
(9) M. Pellerin. It ſeems to reſemble, though not 


very ſtrongly, the letter Kappa, as it appears on cer- 
tain antient Greek coins. I am nevertheleſs fully ſa- 


tisfied, from ſeveral een that the cha- 


(3) Paruta Medagl. He. 
(4) Laſtanoſa Me de las Medallts Doſeomecid: Sc. Em Hueſca, 
164 C. 
5 Maffe. Veron. Tllufrat. Lib. III. c. vii. p. 259) &c. 
8 Ridolfin. Venut. ubi ſup. 

(7) Peller. Recueil de Medailles de — & de V. les, c- 
Tom. III. p. 85, 86. A Paris, 1763. 
(3) Ridolfin. Venut, ubi ſup. 

() Peller. ubi ſup. 


racter 
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racter in queſtion muſt be a figure of Koph. The 
legend on the ſimilar medals publiſhed by (10) Sig. 
Abate Venuti and M. Pellerin renders this indiſ- 
putably clear. That character therefore will, I 
doubt not, be looked upon by thoſe well verſed in 
this branch of literature as a new form of the ele- 
ment Koph. 

The ſecond and third letters of our inſcription, as 
they appear on the coins communicated to the learned 
world by Sig. Abate Venuti and M. Pellerin, are 
apparently the ſame, though on mine they are moſt 
certainly diſtin characters; the firſt of them ſtrong- 
ly reſembling a form of the Punic or Phoenician 
Lamed, and the other being indubitably one of Nun. 
Admit this, and the word may be read KAvLin, or 
CAVLIN; though the Jed, after the Punic and 
Phoenician manner, is here ſuppreſſed. Such a 
ſuppreſſion amongſt the Phœnicians and Carthaginians 


was by no means uncommon, as I have (11) elſe- 


where inconteſtably proved. This being allowed, we 
ſhall, perhaps, not find it ſo difficult to point out the 
place where all theſe medals were ſtruck. 

There is a ſmall ifland in the Mediterranean 
only five miles from Malta, denominated antiently 
TATAOE, or GAVLos, both by the Greeks and the 
Romans; as we learn (12) from Diodorus Siculus, 


(13) Mela, and (14) Pliny. This iſland, which 1s 


(10) Ridolfin. Venut. & Peller. ubi ſup. 

(11) Phileſoph. Tranſact. Vol. LIII. p. 275+ 

(12) Diod. Sic. Lib. V. 

(13) Pompon. Mel. De Sit. Orb. Lib. II. c. vii. 
645 Plin. * Hit. Lib. III. c. viii. Lib. V. c. vii. 
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abqut thirty miles in circumference, was (15) occu+ 
pied by the Phœnicians in very early times, and af- 
terwards by the (16) Greeks. When the latter were 
poſſeſſed of it, the capital, named allo GavLos, was 
one of thaſe cities called by the Greeks AYTONOMOI, 
governed by it's own laws, and conſequently, as 
it ſhould ſeem, a kind of free independent ſtate. 
This may be fairly inferred from - ſeveral antient 
coins of that city, to be met with in the cabinets 
of . the great and the curious, with the Greek 
word FAYAITQN upon them. The Carthaginians 
therefore (17), who probably ſucceeded the Greeks in 
the occupation of this iſland, may reaſonably be pre- 
ſumed likewiſe to have coined money in that capital, 
with a Punic inſcription upon it. Nor can this well 
be denied, as medals of Coſyra, or Coſſura, denomi- 
nated by the moderns Pantallaria, adorned: with ſuch 
an inſcription (18), ſometimes occur; though that 
land, whatever figure it might have made when poſ- 
ſeſſed by the Carthaginians, was conſiderably ſmaller 
than GAvL os, known at preſent by the name of Gozo. 
The Phconicians and Carthaginians ſeem to have aſ- 
ſigned the latter, when maſters of it, the appellation of 
d, KAVL, or CAVL ; which may, perhaps, be deemed 
equivalent to the (19) Hebrew 5p, Kar, LICHT, 


(15) Diod. Sie. ubi ſup. Phil. Cluver. Sicil. Antiqu. Lib. II. 
Lugd. Batavor. 1619. 


(16) Sil. Italic. Lib. XIV. ver. 274. Phil. Cluver. ubi ſup. 


445. 
(17) Scyl. Peripl. Burchard. Niderſted. Malt. Vet. & Nov. 
p. 35. Helmeſtadii, 1660. 


(18) Saggi di Diſſertazion. Accademich. &c, Tom. I. p. 31. 
(19) Val. Schind. Lex. Pentaglot. p. 1615. Hanoviæ, 1612. 


SMALL, 
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SMALL, or the (20) Arabic , AK AL, the compara- 
tive of J KAL, SMALLER; thoſe nations conſidering: 
Gozo as a ſmaller ifland, ſtate, or diſtri, than Malta; 
As for the minute iſland of Hephæſtia, or Lopaduſa 
(21), though mentioned by ſeveral of the antients, it 
was looked upon as meriting little attention, or regard. 
The etymon laid down here ſeems more appoſite and 
natural than that obtruded upon the learned world 
by Bochart. 

If the Phanicians and Carthagininians then called 
Gozo, when occupied by them, cAvl, an inha- 
bitant of that iſland muſt have been named by them 
CAVLI; which in the plural will give AvLIM, or 
CAVLIN, according to the different ages in which 
the monuments exhibiting the word at firſt appeared. 
That IN was ſometimes a Punic plural termination; 
the BAALSAMEN of St. Auſtin (23) feems clearly 
enough to imply; the word SAMEN being of the 
Chaldee dual form, and evincing the plural as well 
as the dual number in Punic maſculine nouns to have 
ended ſometimes in IN. Several of the antient 
Malteſe, or Punic, numerals, publiſhed by Girolamo 

(20) Jacob. Gol. Lexic. Arabico-Latin. p. 1950, 1951. 
Lugduni Batavorum, 16 53 ; | 

(21) Plin. Nat. Hift. Lib. V. c. vi. Ptol. Geograph. Lib. IV. 
c. iii, Athen. Derpnoſoph. apud Bochart. Chan p. 554, 555. 


Father Froelich mentions a coin of this minute iſland, with the 
word AOIIAAOTEEAIQNN upon it; from whence we may 
conclude, that the true antient name of it was AOTIAAOTEEA, 
LOPADVSSA, the authority of medals being deemed inconteſtable 
by the learned. Eraſm. Froel. Notit, Elementar. Numiſm. 
Antiquor, Ic. p. 97. | 
(22) Bochart, Chan. Lib. I. c. xxvi. p. 554. Francofurti ad 
Meœnum, 1681. 
(23) Auguſt. Locution, Lib. VII. c. i. 
(24) Me- 
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(24) Megiſerio and (25) Johannes Henricus Maius, 
not to mention the Punic (26) ABELONII of St. 
Auſtin, and other ſimilar inſtances, that might, 
with equal facility, be produced, manifeſtly prove 
the ſame thing. Nor ought it to appear ſtrange, that 
the Punic inſcription here ſhould be expreſſed in the 
nominative caſe ; as a parallel inſtance occurs on the 
reverſe of a * (26) curious Punic coin of the iſland 
of Coſſura, now in the very valuable cabinet of the 
Reverend and learned Mr. Godwyn, Fellow of 
Balliol College, Oxford, which is perfectly well 
preſerved. As Koph therefore in (27) oriental 
names was not infrequently converted into Gamma, 
or G, both by the Latins and the Greeks, when ſuch 
names were adopted by thoſe nations; it can be no 
matter of ſurprize, that cavL, by the aforeſaid 
converſion, and the addition of a Greek or Latin 
termination, ſhould become GAvLos, the appellation 
aſſigned the iſle of Gozo by ſeveral antient writers. 
Hence we may conclude it more than probable, that 


(24) Girolam. Megiſer. in Deſcript. Melit. c. i. f. 13. 
Lipſiæ, 1606. 

(25) Johan. Henric. Maius in Specim. Ling. Punic. in hodiern, 
Melitenſ. ſuperft. F 16. f. 482. apud Petr. Burman. in The. 
Antiq. Sc. T. XV. 

(26) Auguſt. de Heæreſib. Sc. c. Ixxxvii. Boch. Chan, 
Lib. II. c. xvi. p. 851. Francofurti ad Men. 1681. 

* (26) As ſome of the forms of the letters on this valuable 
coin differ from thoſe of the correſpondent elements in all the 
draughts of the ſimilar pieces that I have hitherto met with, 
it ſeems to me highly to merit the attention of the curious and 
the learned. See Tar. XI. n. z. 

(27) Bochart. ubi ſup. Lib. I. c. xlii. p. 737. c. xxvii. 
p. 569. & in Phal, Lib. I. c. iii, p. 20, Francof, ad Moen. 


1681, 


5 the 


L 247 ] 
the piece in queſtion was ſtruck in Gozo, though 
the preciſe time of that operation cannot now be fo 
eaſily aſcertained. 

From what has been ſaid, I flatter myſelf, the 
learned will admit the medal before me to have 
appeared firſt in the iſle of Gozo, and not in Malta, 
as ſome of the moſt celebrated antiquaries have ſup- 
poſed ; eſpecially, fince the people of the former 
land had a mint erected in their capital, from 
whence coins were emitted, with the word PAY- 
AITNN on the reverſe (28), when under the domi- 
nation of the Greeks. One of thoſe coins has a place 
aſſigned it in my ſmall cabinet, and another in the va- 
luable collection of the Reverend and learned Mr. 
Ci acherode, Student of Chriſt-Church, Oxon. My 
oe in the main is well preſerved, though the three 
aſt letters of the legend on the reverſe have been ef- 
faced by the injuries of time; but Mr. Cracherode's, 
which is likewiſe in pretty good conſervation, has 
handed down to us that legend perfe& and intire. 
A draught of my medal attends this paper (ſee Tas. 
XI. n. 2.), which for accuracy may be abſolutely de- 
pended upon. We may ſafely therefore, as I appre- 
hend, attribute the Punic medal I am conſidering, as 
well as all others adorned with the ſame Punic cha- 
racters, to the iſle, or city, of Gozo, to which it ſeems 
in reality to belong. 

To what has been here advanced it may poſſibly be 
objected by ſome, that the iſland of Malta is much 
ſuperior, both in number of inhabitants and extent, 
to that of Gozo; and that moſt of the antient coins 


(28) Peller. uti ſup. p. 34, 35, 36. 
Vol. LVIII. 11 ſimilar 
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fimilar to that hefore me are brought from Malta, 
where they are not infrequently found. From whence 
they may be inclined to collect, as Sig. Abate Venuti 
(29) actually has done, that all ſuch Punic medals as 
that I am attempting to explain made their firſt ap- 
pearance in the ifland of Malta. In anſwer to the 
firſt of theſe objections, I would beg leave to reply, 
that as the two iſlands here mentioned were fo near 
one another, both of them free ſtates, coined their 
own money, were occupied by people of the ſame 
nation, and conſequently of the fame religion ; 
neither their extent nor the number of inhabitants 
they reſpectively contained can be of any great 
weight, with regard to the point in queſtion, But 
farther, the iſland of Gaulos, or Gozo, though leſſer 
than Malta, was fo conſiderable, probably by reaſon: 
of it's excellent ports, mentioned by { 30) Diodorus 
Siculus, that Mela (31) and Pliny (32), in their ſhort 
liſt of the iſlands of the Sicilian ſea, towards the 
coaſt of Africa, place it even before Malta, the largeſt 
of them. And we learn from an antient inſcription, 
that it had the honour of being a municipium (33) 
in the Roman times. Nor will the ſecond objection 
be of any great force, when it is conſidered, that 
the two iſlands of Malta and Gozo were in (34) a 


(29) Ridolfin. Venut. ubi ſup. p. 37. 

(30) Diod. Sic. ubi ſup. Lib. V. 

(31) Pompon. Mel. ubi ſup. 

(32) Plin. ubi ſup. p. 164. 

(33) Spon. Miſe. Erudit. Antig. Chriſt, Cellar. Netit. Orb. 


Antig. p. 655, 656. Cantabrigiz, 1703. 
(34) Job. Quintin, in Deſcript. Melit, & Burch. Niderſted. 
ubi ſup. p. 35, 35. 


MANNCT. 
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manner contiguous to one another; that the money 
af each was undoubtedly current, on account of their 
great vicinity, in both of them; and therefore that 
we may eafily conceive a conſiderable number of 
pieces appertaining antiently to the latter to have been 
preſerved, for many ages, in the former of thoſe iſlands. 
And this is rendered ſtill more probable by one or two 
inſcriptions found in Malta (3 5), that originally be- 
longed to the iſle of Gozo. Nor is the cardinal 
point taken for granted in this objection, on which 
it almoſt intirely turns, by any means inconteſta- 
ble. For ſeveral of theſe medals, perhaps moſt of 
them, are brought into Europe from Tunis, as I take 
mine actually to have been, to which place they 
might as eafily have found their way 5 om Gozo 
as from Malta. All which being maturely weighed, 


the figures of the letters themſelves, which ought to 


be the baſis of all our reaſoning relative to the word 
formed of thoſe letters, will, I would flatter my- 
ſelf, be allowed deciſive in favour of my preſent 
opinion. 

Sig. Abate (36) Venuti has, indeed, obſerved, 
that the God Mithra ſometimes appears on ſuch Punic 
coins as that conſidered by me here, in the ſame 
manner as on ſome of the antient Greek (37) medals 
of the Malteſe; from . whence he infers, that theſe 
Punic pieces are to be attributed to the iſland of 


(35) Spon. Miſe. Antig. p. 190, 192. Jan. Gruter. Corp, 
Inſcript. ex Recenſ. & cum Annotat. Joan, Geor. Grævii, p. 415. 
Amſtelædami, 1707. Chriſtoph. Cellar. Notit. Orb. Antig. 
p. 655, 656. Cantabrigiæ, 170g. runs 4 

(36) Ridolfin. Venut. ubi ſup. p. 37. | 

37 Hem. de Þ Acad, des Bell. Leit, Tom. IX. p. ifs, 


SY Malta. 


o 
} 


[ 
* 
| 
| 
| | 
| a 
| 


Ee i 
2 . —— EE — — — 
bs "I — 98 —— - 
———— — . * —— — 
— —ͤ —— > 


— 


| EJ 
Malta. But this inference, as I apprehend, is nei- 
ther valid nor juſt. For as the inhabitants of Gozo 
were of the ſame religion with thoſe of Malta, as has 


deen already remarked; tis natural to ſuppoſe, that 
the former, as well is the latter, might have im- 
preſſed the effigies of the God Mithra, and any other 
religious, or rather ſuperſtitious, ſymbol, common 
to — both, on their coins. 

I ſhall only beg leave at this time to add, that the 
MSS. from which ſome of the earlier editions 
(38) of Silius Italicus were printed, exhibited 
CAVLVM, as the true antient name of the iſle of 
Gozo. Phil. (39) Cluverius, Chriſtoph. (40) Cel- 
larius, and Nic. (41) Heinfius, I know, look upon 
this lection as a corruption, and ſcruple not to 
pronounce it a depravation of the text. But their 
bare aſſertion, intirely unſupported, as it is, and 
ſtrongly oppoſed by a Punic medal of undoubted 
antiquity, by no means convinces me of the truth 
of what they affert ; eſpecially, as there are other 
lections of the antient name of Gozo, two of 
which have for their initial letter K, or C. This 


(38) Sil. Ital. Lib. XIV. ver. 274. Edit. Colin. Parifiis, 1531. 
Sil. Ital. ubi ſup. cum Argumentis Hermanni Buſchii. Lugduni, 
1598. Id. ibid. Ed. Plantin. 1600. Id. ibid. Lugduni, 1603. 
Id. ibid. Ed. Criſpin. in Corp. Vet. Poet. Latin. 1601. Id. ibid. 
cum Comment. Dauſqueii Sanctomarii. Pariſiis, 1618. 


(39) Phil. Cluver. Sicil. Antig. Lib. II. p. 444. Lugd. Ba- 


tavor. 1619. 


(40) Chriſtoph. Cellar. in Sil. Ital. Lib. XIV. ver. 274. 
(41) Nic. Heinſ. in Sil. Ital. ubi ſup. Ed. Drakenb. Tra- 
jecti ad Rhenum, 1717. 
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we learn from (42) ſome of the manuſcripts, and 
the printed copies, of Strabo, The authority of theſe 
manuſcripts, in conjunction with that of thoſe of 
Silius Italicus abovementioned, ſeems to bring a freſh 
acceſſion of ſtrength to the preceding interpretation 
of the Punic word on my coin, and at the fame 
time to receive itſelf no inconſiderable ſupport from 
that interpretation. 

You will excuſe the trouble given on this occafion, 
as ſome light may poſſibly be thrown on ſeveral 
very curious and valuable Punic medals, hitherto 
unexplained, by the paper now ſent you; and be- 
lieve me to be, with all poſſible conſideration and 
regard, - * 


Good Sir, 


Your moſt obedient humble ſervant, 
Chriſt Church, Oxon. ; . : 
Sept. 2, 1708. J ohn Swinton. 


(42) If. Caſaub. Comment. et Caſtigat. ad Lib, Strabon. 
Geograph. I. VI. VII. Gio. Pietro Franceſco Agius de 
Soldanis, DelP Origine Della Lingua Punica preſentamente uſata 
da Malteſi, Diſſertaz. I. p. 50. In Roma, 1750. 


P. 235, I, I3, 14, for N. 5 inſert n. I, P. 2495 J. 9. for Ne 2, Jo inſert n. 1, 2 
P. 2532 I, I 3, for A. I» inſert N, 3 
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Received September 29, 1769. 


XXVII. Eli, dation of an Etruſcan Coin 
of Pzitum, Lucania. emitted from the 
Mint there, aluut the Time of the Social 
Far. in a Leiter is Charles Morton, 
M. D. Sec. R. S. from the Rev. John 
Swinton, B. D F. R. S. Cuſtos Archi- 
verum of the Univerſity of Oxford, Mem- 
ber of the Academy degli Apatifti at Flo- 


rence, and of the Etruſcan Academy of 
Cortona in Tuſcany, 


X 


Dear Sir, 


Read Nov. 24, [NH E coin adorned with Etruſcan 
5 BOO characters, of which you will meet 
with a deſcription (fee TAB. XI. n. 4.) in this letter, at 
preſent in my {mall cabinet; was ſome years fince com- 
municated to the learned world by Sig. Paſſeri; and 
aſcribed to the city (1) of Pæſtum, in Lucania, of 
which ſuch noble ruins are ſtill extant, by that ingenious 
author. 'This notion, upon farther examination, will 
be found by no means remote from truth; though, by 
attributing a wrong power, as I apprehend, to one 


(1) Joan. Baptiſt, Paſſer. De Num. Etruſc. Pæſtanor. Diſſertat. in 
Symbol. Litterar. c. Vol. ſecund. p. 13—35. Florentiz, 1748. 
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of the characters of the legend or inſcription on the 
reverſe, and conſequently aſſigning a falſe lection to 
that inſcription (2), Sig. Paſſeri ſeems greatly to 
have ſhaken, at leaſt, if not intirely overturned, his 
own opinion. . | 

The head, with curled hair, on one fide of this 
curious minute coin, may not improbably (3), as 
Sig. Paſſeri believes, be the effigies of ſome famous 
hero, or general, if not the founder of a city, that 
antiently bore a relation to the place where the 
piece was ſtruck ; or it may poſſibly, (4) as the 
ſame learned gentleman alfo ſuggeſts, be allowed to 
point out to us ſome local deity. Two of the ſym- 
bols on the 'reverſe undoubtedly repreſent a dolphin 
and an acroſtolium, though what that between theſe 
two was intended to point out to us, I cannot, with 
the ſame facility, take upon me to decide. The 
globule in the middle of this laſt, as it is termed by 
Sig. (5) Paſſeri, is moſt evidently on my medal ſuch a 
concha marina, or ſea ſhell, as we ſometimes meet 
with on antient coins. This perfectly well agrees with 
the two ſymbols abovementioned, and, in conjunction 
with them, clearly evinces the piece in queſtion to have 
been the produce of a mint erected in a maritime 
town. 

It may not be improper to obſerve here, that a 
filver Greek medal, in fine conſervation, with the 
word KYMAION on the reverſe, in an oriental di- 
rection, from the right hand to the left, and two 


(2) Id. ibid. p. 17. 

(3) 19. ibid. p. 21. 

(4) Joan. Bapt, Paſſer. ubi ſup, 

(5) Id. ibid, p. 27, 28. 
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figures extremely ſimilar to thoſe under the dolphin 
on my coin, which. he takes to belong to the city 
of Cuma in Campania, has been publiſhed by (6) M. 
Pellerin. | 

With regard to the legend or inſcription, preſerved 
on the reverſe, it may not be improper to remark, 
that the fifth letter, taken (7) by Sig. Paſſeri for L, 
is, at leaſt in my opinion, moſt certainly v. This 
is ſufficiently apparent from even the four coins pub- 
liſhed by that ingenious gentleman, in the piece (8) 
here referred to; and ſtill more fo from the medal 
now before me, as well as from another in the va- 
luable collection of the Reverend and learned Mr. 
Cracherode, Student of Chriſt-Church, both of 
which are in the fineſt conſervation, and clearly exhi- 
bit vv, not Lv. In other reſpects, the lection aſ- 
ſigned this minute inſcription (9) by Sig. Paſſeri 
ſeems nearly to approach the truth, if it be not per- 
fectly true. I ſhall therefore take the liberty to read 
it ZIVVTZ18, PHISTVVIS; Which, according to the 
cacography, or uncouth manner of writing, of the 
Etruſcans (10), mentioned by me in a former 
paper, may, with ſufficient propriety, be deemed equi- 
valent to the Latin yzsTvM. The inſcription will, 
however, become quite another word, by the converſion 
of the firſt v into L, eſſentially different from the Latin 
name of the city wherein Sig. Paſſeri ſuppoſes it to 


(6) Peller. Recueil de Medailles de Peuples & de Villes, c. 
Tom. I. p. 47. pl. viii. n. 23. A Paris, 1763. 
(7) Jo. Bapr. Paſſer. ubi (up. p. 19. 
(8) Id. ibid. p. 15—17. 
(9g) Id. ibid. p. 19, 20. 
(10) Philoſoph., Tranſact. Vol, LI. Par, II. p. 858. 
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have been ſtruck ; the letter L by no means, as a 
radical, entering into the compoſition of that name. 
Nor is the laſt element of the word (11) MVTIL, 
in any of the (12) moſt accurate draughts of Sig. 


Olivieri's Samnite-Etruſcan coins of Papius Mutilus, - 


found to reſemble v, as Sig. Paſleri has been pleaſed 
to aſſert. That element in all thoſe draughts, as well 
as on the reverſes of two medals of the ſame ge- 
neral in my ſmall collection (ſee TAB. XII. n. 2, 3.), 
perfectly well preſerved, is moſt apparenly L, in the 
true Etruſcan, or rather Samnite-Etruſcan, form. 
If this notion, which to me appears inconteſtable, 
ſhould be admitted by the learned, they will of 
courſe reje the wild and arbitrary ſuppoſition of a 
modern Italian writer (13); who attributes the piece I 
am confidering to Pliſtia, an obſcure inconſiderable 
town, mentioned (14) by Livy, and ſcarce ever, as 
far as I can recollect, by any other antient author. 


For the expunction of the L, a letter here purely ima- 


(11) Sig. Gori has remarked, that one of the ſides of the Etruſ- 
can V is now and then ſomewhat longer than the other. When this 
happens, part of the ſhorter ſide may be ſuppoſed to have been 
eraſed by the injuries of time; which, indeed, from the in- 
ſtances he has adduced, ſeems highly probable. Be that, how- 
ever, as it will, even ſuch an incomplete v as this is very di- 
ſtinguiſhable from the Etruſcan L; as the principal part, or 
longer line, of the latter either always is or ought to be a per- 
pendicular : whereas both the ſides of the former are in an oblique 
poſition, though not always equally ſo. Anton. Franciſc. Gor, 
Muf. Etruſe. p. 414. Florentiæ, 1737. 

(12) Saggi di Difſertaz. Accad. pub. lett. nella Nob. Accad. dell 
antichiſſ. Cit. di Corton, Tom. IV. p. 133. In Roma, 1743. 

(13) Paſchal. Magnon. De Ver. Peſideniæ et Pæſti Origini- 
bus, Ec. 

(14) Liv. Lib. IX. e. xiii. xiv. N 
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ginary, and the ſubſtitution of the v, in its ſtead, 
which the medal itſelf fully juſtifies, will not, as L 
apprehend, leave the leaſt room for ſo precarious, not 
to ſay abſurd, a ſuppoſition. Nor will many of 
the learned think this too harſh: an appellation, as 
Pliftia (15) ſeems to have been an obſcure inland. 
town; whereas the ſymbols on the reverſe of my 
coin plainly evince it to have been ſtruck in a-mari-- 
time city,. and a city of -very conſiderable note, It- 
would therefore have been a little unlucky for a cer 
tain Engliſh writer (16) to determine in favour of the: 
Italian author abovementioned, and aſſign this piece, 
as well as all others ſimilar to it, to Pliſtia, as he has 
done, had he been fully acquainted with the ſubject he 
wrote upon; but as this ſeems not to have been 
the caſe, his character, as an adept in this branch of- 
literature, will not be greatly affected by the miſtake. 

With regard to the antiquity of the medal I am: 
now upon, I ſhall beg leave to remark, that the- 
forms of the letters it exhibits, ſo perfectly ſimi- 
lar to thoſe of the elements preſerved: by the coins. 
of Papius Mutilus and Tiberius Veturius, heretofore 
explained, clearly indicate it to have been ſtruck: 
about the time of the Social war. Beſides, that war 
is known to have raged in (17) Lucania;. and the: 
Lucanians are faid to (18) to have been. one of the- 


(15) Phil. Cluver. Ital. Antig. Lib. II. c., xv. p. 772. 
Lugd. Batavorum, 1634. 

(16) See The Ruins of Pæſtum, p. 37. Lond. 1768. 
(17) Appian. Alexandrin. De Bell. Civil. p. 375. See alſo 
Philoſoph. Tranſact. Vol. LII. Part I. p. 29, 30. 

(18) Aut. Epit. Livian. LXXII. LXXIII. 


principal 


„„ 

principal nations concerned at that time in the revolt 
from the Romans, if they did not actually take 
the lead in that revolt. They were commanded by 
M. Lamponius and Tiberius Cleptius, two able ge- 
nerals; the former of which defeated a body of 
Roman troops, under the command of Licinius 
Craſſus, formed the ſiege of Grumentum, in Lucania, 
and not a (10) little diſtinguiſhed himſelf, either in 
the firſt or ſecond campaign of the Social war. The 
Etruſcan, or rather Samnite-Etruſcan, characters on 
this Lucanian piece are therefore a very good proof 
of the truth of what is here advanced. For the prin- 
cipal confederated Italian ſtates, during the courſe 
of that war, uſed the Etruſcan characters, the antient 
letters of Italy, and that on their coins, out of 
deſpite to the (20) Romans. This has been already 
obſerved by the very ingenious Sig. Olivieri, in the 
piece here referred to; nor will it, I would perſwade 
myſelf, be conteſted in any part of the learned 
world. 


The celebrated Sig. Paſſeri ſuppoſes L to have (21) 


entered into the compoſition of the Etruſean name 


of Pæſtum, by which he in a great meaſure, if not 
intirely, overturns his own hypotheſis, relative to 
the place where the coin before me firſt appeared. 
In order to account for this ſtrange ſuppoſition, he 
aſſerts the antients frequently to have placed the let- 
ter L after s; and (22) produces the words STLATVM, 

(19) Appian. Alexandrin. ubi ſup; 

(20) Saggi di Diſſertaxioni Accademiche pubblicamente lette nella 
Nobile Accademia Etruſca dell” antichiſſima Città di Ciritona, Tom. 
II. p. 53. In Roma, 1738. 


(21) Jo. Bapt. Paſſer. ubi ſup. p. 19, 20, 21. 
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STLITES, for LATVM, LITES, in ſupport of his 
aſſertion. But here s, not ſimply s, is added to L, 
the firſt radical letter, as an obſolete adjection, by 
no means eſſential to the word; whereas, in his 
Etruſcan name of Pæſtum (23), sT, not s, precedes L, 
by no means as an extrinſic addition, but as appertain- 
ing to the radix, and conſequently as an eſſential part 
of the name. This therefore by no means comes up 
to the point. The proof is altogether as prepoſterous 
as the thing to be proved. But as I have already ex- 
ceeded the limits I at firſt propoſed to myſelf in this 
paper, it is time to conclude ; which you will per- 
mit me to do, with aſſuring you that I am, 


Dear Sir, 


Your very faithful, 


and moſt obedient humble ſervant, 


Chriſt-Church, Oxon. oy 
Sept. 5, 1768, John Swinton. 


(23) Id. ibid. p. 19. 
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XXXVIII. Remarks upon a Denarius of the 
Veturian Family, with an Etruſcan In- 
ſcriptiam on the Reverſe, never before pub- 
liſhed. In à Letter to Mathew Maty, 
M. D. Sec. R. S. from the Rev. John 

Swinton, B. D. F. R. S. Cuftos Ar 

chivorum of the Univerſuy of Oxford, 
Member of ihe Academy degli Apatiſti 

at Florence, and of the Etruſcan Aca- 
demy of Cortona in Tuſcany. 


_ - Good Sir, 


— 


Read Dec. a2, HAVE now in my ſmall cabinet (ſee 

7 Tas. XII. n. 1.) a Samnite- Etruſcan 
denarius, brought ſome years ſince by a gentleman of 
this Univerſity from Rome, reſembling one of the Ve- 
turian family, by me formerly explained, in every par- 
ticular but the legend or inſcription, on the reverſe, and 
the letter in the exergue. As it will be needleſs to re- 
peat what has already been ſaid, relative to this ſpe- 
cies of coins, 1 ſhall beg leave to refer, for a de- 
ſcription of the medal before me, to one of (1) my 
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(1) Philefoph, Tranſact. Vol. LIL. Par. I. p. 28—3g. 
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former papers; and confine myſelf at preſent to the 
conſideration of the inſcription on the reverſe, which 
ſeems to merit the attention of the curious, and has 
not hitherto been communicated to the learned world. 
An attempt therefore to interpret this will not, I 
would flatter myſelf, prove unacceptable to the 
Royal Society; eſpecially, as ſome light may poſſi- 
bly be thereby thrown on ſeveral other ſimilar coins. 
The inſcription now in view confifted originally, 
as I apprehend, of either five or fix letters. If NM. be 
taken for the prenomen here, the number of them 
amounted only to five; but if Ni. be ſuppoſed to 
precede the name on this piece, fix undoubtedly at 
firſt appeared. I was for ſome time diſpoſed to cloſe 
with the former of theſe notions, as M. is a preno- 
men that ſometimes occurs on the conſulat coins ; 
as the three perpendiculars forming ſo conſiderable a 
part of the Samnite-Etruſcan M are not always equi- 
diſtant from one another, on ſuch medals as that be- 
fore me; and as one of the tranſverſe lines of the 
Samnite-Etruſcan character repreſenting that element, 
on theſe coins, might have been eaſily effaced by the 
injuries of time. But examining the letters with grea- 
ter attention, I afterwards found myſelf rather in- 
clined to pronounce that part of the inſcription ter- 
minated by a point NI. though ſuch a prenomen has, 
perhaps, been ſcarce ever hitherto diſcovered on any 
antient monument. However, I will not preſume 
to determine abfolutely in favour of either of theſe 
points, though one of them mult certainly be true. 
The former receives fome countenance from two 
coins of Papius Mutilus, in my little collection, 
which exhibit the middle perpendicular of the Sam- 


nite- 
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nite-Etruſcan M as not equidiſtant from the other 
two; and the latter, in my opinion, appears at leaſt 
equally probable from the face of the inſeription. 
Accurate (2) draughts of both theſe medals of Pa- 
pius Mutilus, one of which is in the fineft conſer- 
vation, may be ſeen in the table referred to here. 
Of the two foregoing notions that will be judged 
the moſt agreeable to truth, which ſeems the moſt 
eligible to the learned. | 

The prenomen being thus diſpatched, I proceed: 
to the name of the Italian commander preſerved. on 
this coin. The firſt letter is apparently the Etruſcan: 
L. The ſecond is as evidently VV, adorned with the 
Samnite-Etruſcan. accent, which (3) gave it the power 
of the Greek diphthong OY, or ov. This - here is only 
a point, equidiſtant from the two fides; which con- 
firms what I formerly ſuggeſted, in relation to (4) that 
accent. It is very viſible on the medal I am now 


endeavouring to throw ſome light upon, Part of 


the third letter has been defaced, but the remainder 
ſufficiently indicates it to have been the Samnite- 
Etruſcan P. Some faint traces of both ſides of the 
fourth element appear, which will probably be al- 
lowed to announce it v. The Samnite-Etruſcan 
accent in the former Y, which conferred upon it the 
power of OY, or ov, and diſtinguiſhed it from the 


fimple v, however, does not preſent itſelf to our. 


view here. Thus ſtand the characters forming part 
of a name which, if I am. not much miſtaken, . will 
ſoon be more fully explained. 


(2) Philoſoph. Tranſat. Vol. LVIII. Tab. XII. n. 2, 3. p. 283. 

(3) Phiieſoph. Tranſat. Vol. LII. Par. I. p 32, 33. 

(4) Pbiloſaph. Trunſact. Vol. LII. Par. I. p. 33. A 
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As neither the Samnites nor the Etrũſcans had in 
their alphabet o, they uſed the ſimple unaccented 
v for that element. This is evident from the cele- 
brated tables of Gubbio, from the coins of Papius 
Mutilus, and from other Etruſcan and Samnite 
temains of antiquity. This we alſo learn from 
(5) Feſtus, (6) Quintilian, and other antient writers 
of good repute, I ſhall therefore not  ſcruple to 
confider the laſt letter of the inſcription I am now 
upon, ſuppoſing it v, as I verily believe it was, as 
equivalent to the Latin or Roman o, and conſe- 
quently ſhall read the four elements at firſt impreſſed 
upon the coin LvPo. This I would alſo look upon as 
part of the name LV ON IVS, though I queſtion whe- 
ther or no that name has been ever yet obſerved on 
any other monument. Be that, however, as it will, 
the truth of my notion, from what immediately fol- 
lows, will, I flatter myſelf, more clearly appear. 
The Lucanian forces acted under the orders of 
M. Lamponius and Tiberius Cleptius, two generals 
of very conſiderable note, in the Social war. The 
former of theſe, according to (7) Appian, diftin- 
 guiſhed himſelf by the defeat of a body of Roman 
troops, under the command of Licinius Craſſus, and 
the ſiege of Grumentum, in Lucania, either in the 
firſt or ſecond campaign of that war. As there- 
fore, by ſach a blow, he muſt have rendered no 
ſmall ſervice to the common cauſe; tis natural to 
ſuppoſe, that the allies did him the honour of: im- 
prefling his name on ſome of their coins. And that 


- (5) S. Pomp. Feſt. p 337. Lutetiz Pariſiorum, 1681. 


D (6) M. Fab. Quintilian ib. I. c. 4. Mar. Ver. Flac. 1 
Feſt. ubi ſup. 


' (7) Appian. Alexandrin. De Bel, Civil. p. 37 5. 


this 
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this was really the caſe, we may fairly preſume, as 
Papius Mutilus (8) and Tiberius Veturius, two other 
Italian generals, his cotemporaries, were actually treat- 
ed with the ſame mark of diſtinction, at the ſame 
time, for their laudable conduct in the Social war. 
This we learn (9) from ſeveral antient medals, adorned 
with the names of thoſe commanders, that have been 
heretofore explained. I would therefore convert 
the M. LAMPONIvs of the printed copies of Appian 
into M. or NI. LVPONIVS (10), the prenomen and 
name pointed out to us by my coin. I ſay M. or x1, 
LVPON1VS, becauſe it ſeems altogether immaterial 
whether we aſſume M. or NI. for the prenomen 
here; though the latter of theſe, I believe, has 
ſcarce ever hitherto occurred on any of either the 
Roman. or Etruſcan remains of antiquity. Notwith- 
ſtanding which, I find myſelf inclined to prefer it to 
the other, as has been intimated above. And in farther 
ſupport of this preference it may be remarked, that NI. 
in a manuſcript might eaſily have been taken for M., fo 
ſimilar are they to each other (eſpecially if the ſide of 
N next to 1 had been by any accident defaced), by a 
careleſs tranſcriber. The medal itſelf moſt certainly 
' ſeems to determine in favour of this opinion, though 
what the complete prenomen repreſented by NI. 


really was, I muſt not at preſent take upon me ab- 
ſolutely to decide. 


(8) Philoſoph. Tranſa&. Vol. LI. Par. II. p. 853—865. & 
Vol. LII. Par. I. p. 28—3g. 

(9) Philsſegh. Tranſact. ubi ſup. 

(10) Perhaps the prenomen of this commander was Nigidius. 
Other generals of the confederated rebels were denominated Herius 
Aſinius, Marius Egnatius, &c. which may poſſibly ſeem to give a 
ſort of ſanction to ſuch an opinion. Aut, Epit, Livian. Vell. 
Paterc. Appian. &Cc. 


Vor. LVIII. _ From 
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From what has been ſaid it appears highly pro- 


bable, that M. or NI. LvPoNivs ſtood originally in 
the text of Appian, or rather in that of Cornelius 
Siſenna (11), who gave a very minute and particular 


deſcription of the Social war, or of ſome other Latin 


author followed by the Greek hiſtorian. That writer 
therefore ſeems to be emended, in the inſtance be- 
fore us, by my coin; which will perhaps be allowed 


to have brought to light the true name of an Italian 


general, who commanded a body of the confederated 


rebels in the Social war, that had been loſt for many 


ages. And this is rendered ſtill more probable by 


the Samnite-Etruſcan accent, which makes the firſt 


in that name equivalent to the Greek diphthong 
Or, or ov. For that diphthong and L form the firſt 


ſyllable of Lvevs, or AOYITOE, from whence the 
word LvPoNIvs ſeems apparently to have been de- 
rived, as we learn from the text of (12) Appian. 
Nor can it be denied, that (13) 1.vPivs and LVPO- 


NIVS are, by analogy, as naturally deductible from the 
Roman or Italian cognomen Lvevs as APR1VS and 


APRONIVS (14) are from APER: whereas LAM- 


(r1) Corn. Siſen. H. Lib. IV. apud Non. Marcel. in voc. 
CoNVENIRE, cap. iv. col. 633. 1. 48, 49, 50. Genevz, 1622. 

(12) Appian. Alexandrin, De Bel. Civil. Lib. I. p. 374. 
Amitelodami, 1670. | 

(13) Lud. Ant. Murator. Nov. Theſaur, Inſcript. &c. 
p. 1264. Vid. etiam Ind. Univerſ. Claſſ. 17 p. 2302. Me- 
diolani, 1742. 

(14) The family name ArRINIVSs, which ſometimes occurs, 
ſeems to be altogether the fame with ArRoN1Ss; the pohtion 
of 11in the place of o, and © in the place of 1, having not 
been uncommon amongſt the antients. Of this qQvicvm for 


QYVCCVM, DIE CRASTINI for DIE CRASTINO, AGNOTVS for 
AGNITVS, OLLI for ILLI, to omit many other inftances that 


PCNIVS, 
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PonIvs, the name exhibited by the printed copies 
of the laſt mentioned author, ſeems to carry along 
with it the air of a depravation ; fince- no Greek or 
Latin ſource, from whence we can, with ſufficient 
propriety, ſuppoſe-it to flow, preſents itſelf to our 
view. : 

From the. preceding obſervations, which, I flatter 
myſelf, will be deemed by no means remote from 
truth, it will follow, that the medal before me is to 
be attributed to the Veturian and Luponian families. 
Bat inſtances of this kind (15) pretty frequently occur. 
The names of Tiberius Veturius and C. Papins Mu- 
tilus are (16) exhibited by another Samnite-Etruſcan 
denarius, of the ſame age with this, which I have 
formerly explained; and ſeveral Roman conſular 
coins {truck about the time of the Social war, and 
the following age, adorned with the names of two 
illuſtrious (17) perſons of different families, are to 
be met with in the cabinets of the great and the cu- 
rious at this very day. 

If what has been here advanced ſhould meet with 
the approbation of the learned, they will not read 


might be adduced, are inconteſtable proofs. In like manner 
LVPINIVS and Lvroxivs might, by analogy, have been deemed 
antiently the ſame name; the ſecond ſyllable of the latter of 
which the Samnites and Etruſcans, for want of o, undoubtedly 
wrote Pv., Lud. Ant. Murat. Nov. Theſaur. Vet. Inſcript. 
Tom, III. p. wmccc. n. 12. Mediolani, 1740. Joh. Nic. 
Func. De Adoleſcent. Lat. Ling. Tra#. p. 324. Marburgi Cat- 
torum, 1723. 

(15) Vid. Vaill. Patin. Morell. & Sig. Haverc. in Num, 
Fam. Rom. 

(16) Philsſoph. Tranſact. Vol. LII. Par. I. p. 21-39. 

(17) Philsſoph. Tranſact. ubi ſup. p. 31. 

12 the 
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the ſhort inſcription I have been conſidering n1GT- 
DIVS LVPvs, which I was once inclined to do; as 
a perſon of that name is not, I believe, to be met: 
with in the whole circle of antiquity; Such a 
lection as this would not have the ſanction. of any 
antient writer, of any antient coin, or of any other 
antient monument; whereas my lection, or rather 
my interpretation of what I conceive to be the true 
lection, of this name, is ſupported by the authority of 
Appian, which in it's turn likewiſe receives no ſmall. 
acceſſion of ſtrength from this interpretation. 

1 ſhall only beg leave to add, that this interpreta- 
tion, if admitted by the learned, will alſo- enable us: 
to add the Luponian family, as a new one, to thoſe: 
collected by Dr. Vaillant and M. Morell, whoſe: 
names, together with ſome of the actions of their 
moſt illuſtrious members, have been handed down: 
to us, through a long ſeries of ages, by antient: 
coins; and that I. am, with. great truth, 


83 & ® 
Your moſt obedient humble ſervant; 


Chriſt-Church, Oxon, 7 *h 
' Octob. 31, 1768. John Swintom. 


XXXIX. De- 
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Received Nov. 14, 1768. 


XXXIX. Deſcription of a Punic Coin ap- 
pertaining to the Iſle of Gozo, hitherto at- 
tributed to that of Malta, by the Learned. 
In a Letter #0 Mathew Maty, M. D. 
Sec. R. S. from the Rev. John Swinton, 
B. D. F. R. S. Cuſtos Archivorum of the 

Univerſity of Oxford, Member of the 

Academy degli Apatiſti at Florence, and 

of the Etruſcan Academy of Cortona in 

Tuſcany. 


Good Sir, 


Read Dec 22, HE Punic medal before me (ſee TB. 

1768. XII. n. 4.), of which I ſend you a 
mort account in this paper, has been publiſhed (1) by 
F. Montfaucon, (2) the Marquis Scipio Maffei, and 


Sig. (3) Abate Venuti; but not by Paruta and Laſta- 


(1) Montfauc. Ant. Eæpl. T. II. par. 2. p. 293. 
(2) Maff. Veron. Illuſir. Lib. III. c. vii. p. 259. In Verona, 
17 32. 
wy Ridolfino Venut. Diſſertaz. ſopra alcus, Medagl. Malleſ, 
in Faggi di Diſſertaz. Accademich,. pubblic. let. neil Mobil. Aecadem. 
Etruſc. dell' antichiſ. Cit, di Cortona. Lom. I. p. 36, 37. In 
Roma, 1735 „ 


noſa, 
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noſa, as Sig. (4) Abate Venuti has been pleaſed to aſ- 
ſert. On one fide the head of a woman veiled preſents 
itſelf to our view, and on the other three Egyptian 


figures, according i to the; Marquis Scipio Maffei. 
Tis obſervable that my medal, as well as that com- 
municated to the learned world by the laſt ge 
author, exhibits a ſort of wings fixed on the hij 
the two exterior figures, though nothing like ſuch 3 
is vifible on the ſimilat medal publiſhed by Sig. Abate 
Venuti. M. Abbé Barthelemy (5) may be ſup- 
poſed to have had an eye to this coin, when he in- 
formed us, that the god Oſiris appears with his attri- 
er butes on the medals: ich the Phœnicians ſtruck 
« in the iſle of Malta;“ and to have conſidered the 
ſymbols on the reverſe, whatever they were origi- 
nally expreflive of, as relative to the worſhip of 
Ofiris which prevailed amongſt the Phœnicians in that 
iſland. The Marquis Scipio Maffei ſeems to take 
the whole type to be Egyptian, and to point out to us 
ſome mode of the Egyptian ſuperſtition ;. but Sig. 
Abate Venuti will have the figure in the middle to be 
the god (6) Mithra, and the other two worſhipers of 
that deity, each of them ſeeming to offer a patera 
to him. Which of theſe opinions is true, or whe- 
ther any of them be fo, I ſhall not at preſent take 
upon me to decide. 3 

That this medal was at firſt adorned with a ſhort 
Punic infcription on the reverſe, formed of the let- 


ters Koph, Lamed, and Nun, and conſequently ſtruck 


(4) Venut. ubi ſup. p. 36. 


( $) Mem. de Litter. &c. Tom. XXXII. p. 137, A Paris, 
17 


(5) Venut. ubi ſup. p. 37. 


in 
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In the iſle of GAvLos, or Gozo, — cy 
from the (7) dtaughts of it pubbſhed-by the! Marquis 
Scipio Maffei and Sig. Abate Venuti. Ihe latter / hy- 
ever, of thoſe dtaughts appraaches :Dgarer the original 
can the former, with tegard co theinſeription, a 
neither of them gives us — — eſentation of; 
letters the piece exhibits. Of thoſeo letters the laſt 
-aply, or Nun, has been preſer ved intire on- my coin, 
-and this (is do faint;that; it is little; more than Haraſy 
viſihle. Part of the ſecand;isuſt — Game 
to indicate the hole to have been Lamed, as that ele- 
ment appears on the coin of Gozo by me formerly 
deſcribed. The firſt letter is fo totally defaced that 
not the fainteſt traces of it can be diſcerned. I muſt 


not forget to obſerve, that the ſorm of the Nun here 


is perfectly ſimilar to, or rather exactly the ſame 


with, that on the medal of Gozo: Ichave lately ex- 
plained, though ſomewhat different from the cha- 
racters endued with the poweriof that element on all 


the draughts of the coins 32 Gozo that have hitherto 


appeared. x 2 
It may not be improper to . that the piece 
I am conſidering will bring a freſh acceſſion of ſtrength 
to what has been advanced in (8). one of my former 
papers, relative to this ſpecies of coins, as well as to 
the Punic or Phcenician name of the people anti- 
ently inhabiting the iſle of Gozo. I ſhall forbear at 
preſent drawing any other concluſion from the me- 
dal before me, or rather from the very faint remains of 
the Punic characters it has handed down to us, 


(7) Scip..Maff. & Ridolfin. Venut. ubi ſup. 
(8) Philojoph. Tranſact. Vol. LVIII. Tas. $50 p. 235—245- 
5 whic 


ly:deduvible 


0 
F 
l 
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which are the principal object of my attention here- 
What has been farther! offered by F. Montfaucon, 
the Marquis Scipio Maffei, and Sig. Abate Venuti, 
both with reſpect to the veiled head (9) and the 
ſymbols on the reverſe, will probably be deemed 
little better than vague conjectures, ſcarce meriting 
the attention of the learned. 
. + You will conſider this as a ſmall appendix to the 
paper lately ſent the Royal Society on (10) a Punic 
coin, which J attributed to the iſle of Gozo; and 
believe me to be, with the higheſt regard, 


| Good Sir, 


Your much obliged, © . 


and moſt obed jent, 


humble ſeryant, 


"Nor 29, 3 . Iluohn Swinton. 


(9) Montfauc. Ma. & Venut. ubi fp . 
60) Pbilaſ. Tranſact. Vol. LVIII. Tas. XI. p. 235—245- 
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XL. Obſervations on an inedited Coin, adorn- 
ed with two Punic Garacters on the Re- 
verſes, In a Letter to Mathew Maty, 

M. D. Sec. R. S. from the Rev. John 

Swinton, B. D. F. R. S. Cuſtos Archivorum 


of the Univerſity of Oxford, Member of the 
Academy degli Apatiſti at Florence, and 


of the Etruſcan Academy of Cortona in 


Tuſcany. 
Gocd Sir, 


_ — 24 A BOUT three months ſince, a friend 
brought me a imall braſs medal, exhibiting on one 
ſide the head of a woman, decked with ears of corn ; 
and on the other a harſe ſtanding ſtill, and looking 
behind him, or towards his tail, one of the uſual ſym- 
bols on the reverſes of ſuch Punic coins. The me- 
dal is pretty well preſerved, and adorned with two Pu- 
nic characters; one of which is placed near the 
horſe's breaſt, and the other under his belly. Nei- 


ther of them ſeems to have ſuffered much, if at all, 


from the injuries of time. 


Theſe two Punic, letters may, as I apprehend, be 


ſafely pronounced Aleph and Koph, and muſt be con- 
ſidered as forming the ficſt part of the name of 
Vor. LVIII. Mm ſome 


of mine (fee TAB. XII. n. 5.) 
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ſome noted city, either in Sicily or Africa. The 
learned, at leaſt that part of them the moſt con- 
verſant in the branch of literature I am now upon, 
have- frequently, if not generally, attributed ſuch 
pieces as that before me to the iſland of Sicily. 
But M. I'Abbe Barthelemy, who differs from all 
other antiquaries in many of his notions, feems to 
reprchend me for adopting ſuch a ſuppoſition ; 
though he has himfelf aſcribed ſeveral Punic coins, 
embelliſhed with fimilar characters, to Sicilian towns. 
But it matters not where fuch pieces as this, with 
Punic characters upon them, firſt appeared, provided 
they were ſtruck in places either dependent upon 
or in alliance with the Carthaginians. And that 
they were ſtruck in places either dependent upon 
or in alliance with the Carthaginians, M. I Abbe will 
not, I preſume, deny; if he ſhould, the ſymbols 
themſelves, in conjunction with the characters pre- 
ſerved on theſe coins, would render this point ſuf- 
fciendy clear. ' | . 
Wick regard to the coin I am now confidering, 
as I cannot meet with any antient noted city of 
Africa, that had a mint erected in it, and a name 
beginning with the letters this piece exhibits; I can- 
not prevail upon myſelf, at leaſt for the preſent, to 
attribute it to any town in that part of the world. 
I ſhould rather think it might have belonged to 
Agrigentum, a very celebrated antient city of Sicily, 
where money was coined, when that part of the 
ifland in which it was ſeated either appertained to 
the Carthaginians, was in alliance with that people, 
or had ſome commercial connections with them. 
The moſt antient part of Agrigentum was deno- 
. | ' minated 
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minated AKPA, or ACRA, as we learn from the 
authors cited 
name was uſed by the Carthaginians, it is by no 
means unreaſonable to ſuppoſe. Perhaps the later 
Greek name AK PAT AE, or ſome other appellation 
ſimilar to it, might alſo have been in vogue amongſt 
them. In either of which caſes, the Panic elements 
Aleph, Koph, would very well anſwer to the Greek 
letters Alpha, Kappa; as the latter of thoſe letters is 
well known not ſeldom to have been equivalent to 
the (2) Phoenician, and conſequently the Punic, 
This ſeems ſtill farther to appear from the draught 
of a medal of Agrigentum, publiſhed by (3) Paruta, 
with thoſe two characters, and thofe two only, upon 
it. As the Apha and Kappa there may, with great 
reaſon, be deemed equipollent to the two Punic ele- 
ments on the coin here deſeribed; ſuch an equipol- 
lence, or rather coincidence, of characters will be 
looked upon as an additional proof of the truth, or, 
at leaft, the probability, of the notion I would now re- 
commend to the conſideration. of the learned world. 

It muſt be here remarked, that under the chin of 
the female head a globule preſents itſelf to our view; 
which may be conſidered as an uncial mark, de- 
noting the weight or value of the piece. Such 
globules as this (4) not infrequently occur on the 


| (1) Boch. Chan. Lib. I. c. xxix. p. 60, 611. Francofurti ad 
Moenum, 1681. | | 
(2) Phileſoph. Tranſact. Vol. LIV. p. *138, *1439. 
(3) Fil. Parut. La Sicil. Num. in Num. di Gergent. n. 2 
(4) Honor. Arigon. Numiſm. quæd. cujuſcungq; form. & metal. 
Sc. in Antig. Urb, & Populor. Numiſm. cum not. numeral. 


FF T Etruſcan, 


(1) Bochart; and that the ſame 
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Etruſcan, Greek, and Roman coins; but F remem- 
ber not to have met with any author who has ob- 
ſerved, that they appear ſometimes on the Punic. 
I have another Carthaginian medal (ſee TAB. XII. 
n. 6.), with ſuch a globule on the reverſe; from 
whence we may conclude, that this uncial mark was 
uſed, on certain occaſions, on both ſides of the Punic 
coins. That the globule exhibited by the piece be- 
fore me may be ſuppoſed an uncial mark, ſeems 
apparent, not only from the ſize of the medal itſelf, 
but likewiſe from the difficulty of accounting for it 
on any other ſuppoſition. If what is here advanced 
ſhould meet with the approbation of the learned, 
it will be a farther proof that the coin was ſtruck 
in Sicily; in which ifland, (5) and it's neighbour- 
hood, many ſuch antient pieces firſt appeared. That 
this, however, was really the caſe, I muſt by no 
means take upon me poſitively to affirm. 


Farviſii, 1741. Fil. Parut. ubi ſup. paſſ. Anton. Franciſc. 
Gor, Muſ. Etruſc. p. 419—431. Tab. CXCVI. CXCll. 
aliique ſcriptor. plur. | 26 | 

(5) lidem ibid. Many antient pieces, ſtruck in Sicily, Magna 
Græcia, Etruria, &c. are adorned either with one or more of 
theſe globules ; which are, with great reaſon, taken for uncial 
marks by the learned. The coins of Agrigentum, in particular, 
woos! = exhibit ſuch marks. One of the medals of that city 
has been publiſhed, by Paruta, with a ſingle globule upon it,, ex- 
tremely ſimilar to that handed down to us by the Punic medal 
conſidered here. Some of the globules on the Sicilian pieces, 
publiſhed by Paruta, are exceeding ſmall ; and, in this reſpect, 
greatly reſemble that preſerved by the Punic coin J have been 
endeayouring to explain. Fil. Parut. La Sicil. Num. in Num. 
di Gergent. di Drag. Fium. & alib. 


But 
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But to whatever town or country my medal ori- 
ginally appertained, it undoubtedly evinces the cha- 
racter I formerly. took for Koph not to be Aleph, as 
ſome have ſuppoſed it to be, but in reality to be en- 
dued with the power of Koph ; though it has been 
ranked amongſt the (6) forms of Aleph, in my 
Siculo-Punic alphabet, by miſtake. As both thoſe 
elements are not only viſible, but tolerably well pre- 
ſerved, and as it were placed in contraſt, on this 
coin, the truth of the point in queſtion will the 
more clearly appear. I ſhall only beg leave to add, 
that if the piece was ſtruck at Agrigentum, as I am 
inclined to believe it was, it muſt have been of a 
pretty early date, as the Carthaginians ſeem to have 
had no particular connections with that city for at leaft 
a century before the deſtruction of their republick ; and 
that I am, with great conſideration and eſteem, 


Good Sir, 
Your very faithful, 
and molt obedient, 


humble ſervant, 


Chriſt Church, Oxon.. 
Nov. 12, 1768. 


(6) Philoſoph, Tranſe?. Vol. LIV. Fab. xxiv. p. 409, 


John Swinton. 
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XLI. Introduction to the following Ober va- 
tions, made by Meſſieurs Charles Maſon 
and Jeremiah Dixon, for determining the 

Length of a Degree o Latitude, in the 

Provinces of Maryland and Pennſylvania, 

in North America; by the Reverend Ne- 


vil Maſkelyne, B. D. F. R. S. Aftronomer 
Royal. ou 


Read Nov. 24, ESSIEURS Charles Maſon and 

* Jeremiah Dixon, who obſerved the 
laſt tranſit of Venus over the ſun, at the Cape of Good 
Hope, under the direction of the Royal Society, had 
been fince engaged, by the Right Honourable Lord 
Baltimore and the Honourable Mr. Penn, to ſettle 
the limits between the provinces of Maryland and 
Pennſylvania, in North America; which they per- 
formed partly by trigonometrical, and partly by aſtro- 
nomical obſervations. | 

In the courſe of this work, they traced out and 
meaſured ſome lines lying in and near the meridian, 
and extended, in all, ſomewhat more than 100 miles; 
and, for this purpoſe, the country in theſe parts be- 
ing all over-grown with trees, large openings were 
cut through the woods, in the direction of the lines, 
which formed the ſtraighteſt and moſt regular, as 
well as extenſive viſtos that, perhaps, ever were 


made, 
Meſſieurs 
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Meſſieurs Maſon and Dixon perceived that a moſt 
- Inviting opportunity was here given for determining 
the length of a degree of latitude, from the meaſure 
of near a degree and half, Moreover, one remark- 
able circumſtance very much favoured the undertak- 
ing, which was, that the country, through which 
the lines run, was, for the moſt part, as level as if it 
had been laid out by art. 

The aſtronomical obſervations had been taken 
with an excellent ſector of fix foot radius, conſtructed 
by Mr. Bird, the firſt which ever had the plumb- 
line pafling over and biſecting a point at the centre 
of the inftrument. This inſtrument was fo exact, 
that they found they could trace out a parallel of 
latitude by it, without erring above 15 or 20 yards; 
in doing which, it ſhould be obſerved, 'that they ge- 
nerally ufed the ſame ſtars, commonly 6 or 8 or 10 
in number, at the ſeveral ftations, and made a 
double ſet of obfervations at each ſtation, with the 
limb of the ſector turned both to the eaſt and to the 
weſt. This ſector had been ſet up at the northermoſt 
point of the lines before mentioned as proper for 
determining the length of a degree of latitude. In 
order to determine the difference of latitude between 
this point and the ſouthermoſt point of the lines, or 
the amplitude of an arch of a meridian contained be- 
tween their parallels, it was neceſſary that the ſector 
ſhould be alfo fet up at the ſouthernmaſt point, and 
the like obſervations repeated there, upon the ſamo 
ftars, which had already been obſerved at the nor- 
thernmoſt point. 125 ” | 

This plan of a meaſure of a degree in North 
America, Meſſieurs Maſon and Dizen ſubmitted to 

| the 
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the conſideration of the Council of the Royal So- 
ciety, and offered to carry it into execution, at the 
expence of the Society, if they thought proper. The 
Council determined that fo uſeful and important a 
work {hould be completed, and accordingly ſent out 
inſtructions to Meſſieurs Maſon and Dixon for the 
regulation of their operations; particularly requiring 
them to meaſure the lines carefully over-again with 
fir-rods, which they ſent to them, together with a 
braſs ſtandard, of 5 foot, with which the rods were 
to be compared frequently, and the difference noted, 
and alſo the height of the thermometer at the 
time; for the lines had been all meaſured before with 
a ſtandard chain, which, though ſufficient for the 
common purpoſes of ſurveying, was by no means to 
be depended upon in fo nice an operation as that of 
meaſuring a degree of latitude. The Honourable 
Mr. Penn was pleaſed, at the requeſt of the Royal 
Society, to grant the further uſe of his ſeftor, before 
mentioned, and other inſtruments, to the obſervers, 
for compleating this meaſure. 

The method purſued in this work, is, that which 
the level diſpoſition of the country pointed out. But 
the reſult may be expected to be more accurate on 
this account, as meaſures taken in a ſtraight line, and 
on a level ſurface, are known to be capable of great 
exactneſs; and no adventitious errors are here intro- 
duced from any poſſible errors of a chain of triangles. 
Meſſieurs Maſon and Dixon having alſo determined 
the angle which the oblique line made with the me- 
ridian, by proper aſtronomical obſervations, and the 
amplitude of the arch of their meridian line by ſe- 
veral obſervations of zenith diſtances of fixed ſtars, - 

made 
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made at both ends of the meridian, with the limb of 
the ſector turned both eaſt and weſt at each extre- 
mity ; this meaſure of a degree ſeems to me to be as 
well ſtated, and as much to be depended on, as any 
that has been made; and will, I preſume, be thought 
a valuable addition to the other meaſures of degrees, 

which have been taken with great care and pains, by 
various learned men, particularly the members of the 
Royal Academy of Sciences at Paris, who have ac- 
quired fo much juſt reputation by their valuable la- 
bours beſtowed on this ſubject. 

It may not be improper to remark, that the level 
diſpoſition of the country this degree paſſes through, 
which, as I underſtand, alſo obtains further to the 
ſouth, and, in a great meaſure, to the north of the 
limits of the ſame, gives ſome advantage to this mea- 
ſure, with reſpect to the uſe that may be made of it 
in inquiring into the figure of the earth; as there is 
no room for ſuſpicion that the plumb-line of the ſec- 
or could be deflected materially from its proper poſi- 
tion by the attraction of any mountain, or even ele- 
vated ground of a more moderate height, continued 
for a great length ; which latter circumſtance, not 
taken notice of before, the learned Father Boſcovich 
has ſhewn, may produce a very conſiderable devia- 
tion of the plumb-line, in the elaborate treatiſe of the 
meaſure of a degree of the meridian between Rome 
and Rimini, taken by himſelf and his learned co- 
adjutor, Father Le Maire. 


Vor. LVIII. Nn XLII. OS. 
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XLII. Ovi for determining the 
Length of a Degree of Latitude in the 
Provinces of Maryland and Pennſylvania, 


in North America, by Meffeurs Charles 
Maſon and Jeremiah Dixon. 


Read Nov. 24, IN this work, the firſt thing to be con- 

888 ſidered was, how to continue a right 
line : and this was done by ſetting up marks with the 
afliſtance of an equal altitude or tranſit inſtrument (for 
it was contrived ſo as to ſerve eĩther purpoſe at pleaſure), 
made by Mr. John Bird, of the fame conſtruction with 
that deſcribed by M. Le Monnier, in the preface to the 
fingle volume of the French Hiſtoire Celeſte. 

The cylindrical ends of the croſs axis of the te- 
leſcope were laid in two angles of the ſupporters, 
which roſe perpendicularly from a horizontal bar, 
that was faſtened firmly to the upper part of the ver- 
tical axis. The axis of the teleſcope was ſet truly 
horizontal, by a ſpirit level hung on its cylindrical 
ends. 

'The braſs frame, which receives the vertical axis, 
was ſcrewed to a poſt fixed in the ground, in the di- 
rection of the line which was to be continued. 

When the vertical wire in the teleſcope was 
brought to biſect any mark, it was kept in that di- 
rection, by confining firmly, between two puſhing 
ſcrews, a horizontal arm that projected from a collar 
that ſurrounded the vertical axis; and, to prove that 
a ſmall ſhock would not alter its poſition, a ſmall 


7 preflure 


[ 2751 


preſſure was applied againſt one of the ſupporters, 
which being removed, it was carefully noted, whether 
the wire returned again to biſſect the mark. 

At every ſtation (or mark) the teleſcope was turn- 
ed two or. three times after the mark was fixed in the 
line, to prove that the ſaid mark was truly fet.—In 
general, the diſtances between the marks did not ex- 
ceed a mile, nor were they leſs than half a one. 

The teleſcope magnified about 25 times. Three 
or four marks were always left ſtanding, and on a little 
riſing ground they would all be ſeen in a right line, 
the vertical wire in the teleſcope biſſecting their centers 
without ſenſible error. ED 
The marks made uſe of in continuing the lines 
were concentrical circles of black and white, painted 
upon both ſides of a board 14 inches ſquare. This 
board moved in mortices made in two poſts, which 
were drove into the ground; and, when the center of 
the ſaid mark was brought, by means of ſignals, into 
the line, it was faſtened by wedges to the poſts. 

By means of a plummet, a peg was driven into the 
ground, and a notch cut in it, under the center of the 
laid mark, in order to ſecure the line. 

In the evening, when we left off, a mark was 
placed before, and two or three left behind us; and 
in the morning the inſtrument was again ſet up in 
the ſame place, to prove that the marks were not 
moved. | 

The tremour of the air (cauſed by the ſun's rays). 
was often very great; and, to avoid any error that 
might ariſe from the fluttering of the marks, we in- 
termitted our operations 1 for five or ſix hours 

n 2 in 
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in a day, and were often obliged to make uſe of the 
morning or evening twilight: 

In the continhation of the line, a perſon w was left 
at the mark, behind the inſtrument,” till another 
mark was ſet forward, to prove with a plummet that 
its center was not moved. 

The viſto cut through the woods, in this work, was 
about eight or nine yards wide, and, in general, ſeen 
about two miles, beautifully terminating to the eye 
in a point. 

The zenith diſtances of the ſtars, for determining 
the celeſtial are, anſwering to the interval of the par- 
allels of the northernmoſt and ſouthernmoſt points 
of the lines, were made with an excellent ſector of 
ſix foot radius, conſtructed by Mr. John Bird. 

In the courſe of the work, for dividing the pro- 
vinces of Maryland and Pennſylvania, the fol- 
lowing lines were traced out, that offered 
themſelves for determining the length of a 
degree of latitude. 

In the following fig. let N repreſent the northern- 
moſt point, and A the moſt fouthern of the ſaid lines. 
Beginning at N, a meridian was traced from N to 


P. == 14 64 J. In this line there were ſome hills, 
which were meaſured horizontally with a level, but 
the plains were meaſured with a chain. 


m. ch. lit 


PCD 2 79 27; C being in the parallel of lati- 
tude with P, which was determined by the ſector. 


me ch, lin. 


DC a meridian = 5 2 43, in which are three 
or four ſmall aſcents and deſcents. 
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The points BDE and M are in a right line. 
BD—22 51, and the angle CDM =— 862 324 
nearly. Hence, 

Bis ſouth of D=1 30 =Dg. 

The line AB == v1 78 31, in which is one gentle 
riſing hill, about half a mile over; all the reſt of the 
line is an entire level or plain. | 

Theſe meaſurements, expreſſed in Engliſh ſtatute 
miles and parts of the fame, were made with a chain, 
eſtabliſhed from a braſs ſtatute yard, which was 
proved and corrected, in the courſe of the work, by 
another ſtatute chain (kept only for that purpoſe) made 
from the faid braſs yard. They were only deſigned 
for dividing the provinces of Maryland and Penſyl- 
vania: the fame lines were re- meaſured afterwards 
with wooden rectangular levels, for the purpoſe of 
determining the length of a degree of latitude, as will 
appear in the ſequel of this work. | 

The point C was placed in the parallel of latitude of 
P, thus. Let N (fee Tas. XIII. fig. 2.) repreſent the 
north pole of the terreſtrial globe; P and R two places 
lying in the ſame parallel of latitude RCP; PR an 
arch of a great circle n iO joining the ſaid points; and 
PN, RN two meridians. PN or the complement 


of the latitude of P being = 50 16' 42“, the angle 


NPR or the azimuth of the great circle PR was 
found by calculation to be 89* 55 1“. The going 
of the clock being found by equal altitudes of ſtars, 
the times were computed when the fame or other 
ſtars would paſs the azimuth of the line PR; and, at 
the time computed for any ſtar, the interſection of 
the croſs wires of the tranſit inſtrument being brought 
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to cover the ſtar, the teleſcope was turned down to 
the horizon, and a land-mark was fixed up at the 
diſtance of about half a mile, anſwering to the inter- 
ſection of the wires. In like manner, by other ſtars, 
ſeveral other marks were fixed up, and the mean of 
all was taken. In this direction the line PR was 
continued ; and though it was at firſt intended to ex- 
tend it only to R, to the diſtance of 10/ of a great 
Circle, it was in fa& prolonged ſomewhat further, to 
8, PS being—=12,312 miles, or 10' 45” of a great 
circle. Now PC being = 2,991 miles, or 2' 37“ of 
a great circle, the angle NPC is = 89 58” 55”; from 
whence NPS— 89 55” 51” being ſubtracted, there 
remains the angle SPC or aPC = 3 4”, whence 
a C, or the diſtance of the parallel PCR at C, ſouth 
of a, ſhould be 14,1 feet. But it having been made 
a rule, in dividing the provinces of Penniylvania and 
Maryland, to trace out the parallels of latitude by the 
obſervations taken with the aſtronomical ſector only, 
the ſector was put up at P and 8 ſucceſſively (ſee 
fig. 1.) and the zenith diſtances of the ſtars Capella 
& Lyræ, and others, were obſerved at both places; 
whence the point S was concluded to be 43 yards or 
129 feet=SQ more northerly than P; and thence 
It was found by calculation, that the parallel of lati- 
tude PQ at the point C ſhould be 45 feet, =aC 
diftant from the great circle PS, and to the ſouth of 
the ſame; and the point C was placed accordingly, 
bp laying off 45 feet = aC, at right angles, to the 

line Pa from the point à towards the ſouth. 
aC found by the ſector, being 452. feet, and found 
by the azimuth of the line P'S being 14,1 feet only, 
it 
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it follows, that had the poſition of the point C been 


determined by the latter method, inſtead of the for- 
mer, it would have been placed 31, 4 feet more 
to the northward than it was found by the ſector; 


and, in conſequence, the length of the degree of la- 


titude would have come out 21 feet longer. But the 


difference is ſo ſmall, that it only ſerves to confirm the 


exactneſs of the work, and renders it unneceſſary to 
enter into any conſideration, which of the two me- 
thods ought to be preferred. 

The meridians NP, CD, and AM, were found 
by celeſtial obſervations. The method of proceeding 
was as follows : 

To find the meridian AM, and the angle that 
the line AB makes with the ſaid meridian. 

The equal altitude inſtrument being ſet up at the 
point A, with its vertical axis over the ſaid point, 
equal altitudes of ftars were obſerved for finding the 
motion of the clock. The time was next computed 
when ſome northern ſtars would paſs the meridian by 
the clock, at which inſtant (ſhewn by the clock) the 


vertical wire in the teleſcope was brought to biſect 


the ſtar; and, the vertical axis of the inſtrument re- 
maining fixed, the teleſcope was turned down in the 
ſame azimuth to the horizon, and a candle placed op- 
Polite to the vertical wire, as a point in the meridian, 
And the time of ſtars paſſing an azimuth in the di- 
rection of the line AB, or determining the angle 
BAM, was tound by bringing the vertical wire in the 
teleſcope to biſect a candle placed (about 14 mile from 
A) in the line AB; the teleſcope was then elevated to 
the ſtar, and the time when it paſſed the ſaid vertical 
wire taken. 
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THE RESULT OF THESE 


PLANE OF THE 
In tbe tent eaſt. 


& Lyr . = Cygni. 7 Cygni, X Cygni. 7 BY nd rom, 
py Hs 4 6:0 
+ EE AE EN. ELD oo EY ET WT 
OR, 10 © 7 19,0 wo 1 3 52,3 lo 2 44 39,9 
it © 9 27 21: ©D:e6,0 WM 2352s un 6 © &s . 12 244 30.7 
12 ©7 220 12 66 cho 12 13510 12 6 O 3,5 12 2 44 27.0 
8 5 7 : e 
Mean 1111 © 7 20,67 6 6 51,0 I 3 51,7 6 © 4,50 2 44 29,25 
Aberration — 17.11 — 18,40 — 17,33 — 17.75 — 4,08 
Nutatcn - - + 6,12 + 4,14 + 2,92 + 2,25 _ 7553 
Preceſs. Oct. 3 — 3 | 3 
11, 1764. n , O, 0,0 1 
a Refract. -- - + © 0,12 + 6,11 +=: -: $6 + 6,0 + 2,75 
a zen. dift. 94 hs : 8 
enk oa. | 0 7 9,70 6 6 42,85 1 3 38,42 5 59 55.0 2 44 20, 39 
i _w PLANE OF THE 
O ober. 13 2 44 35.2 
14 07 21,0 "26 S:0- ad 0s 44 30,0 
2 07 22.7 15 66 56,0 16 1.3 547 f © © 3,2 16 4 35.5 
16 © 7 22,7 d0 3-3 $66 e 0: 0&3 -: 10 « - => 
17 © 7 23, 3 | 17 1 3 56,0 1 $ 59 59.5 
— ns -6 6 69.3 e eee 
_---- 07 4 6 6 58,65 I 3 55955 6*0 0,70 2 44 35:57 
1 \ berration n 16,74 — 18,31 — 17.40 — 17,93 — 4 79 
WA utation - - + 6,2 + 4 bs + 2,92 + 2,25 — 753 
WC rcceis. - - - — o, o3 — 0654 — 0,18 — 0,19 — o, 19 
| WeetraQt. - - - + 0.12 + 6,11 + 1,06 + 0 + 2,75 
. — | | 
1 i. . 6c. 9 7 11,89 6 6 50,45 13 41,95 5 59 50,83 2 44 25,81 
ere 07 9,0 6 6 4,83 1338,42 5 89 55,0 2 44 20,39 
. bs _ S 1 : g 2 
en zen. diſt. RN 
Wo. 27, 1766, : „05 | ? , 
43 133 0 7 8 79 46,05 13 40,18 5 59 52,92 2 44 23.10 
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OBSERVATIONS, AS FOLLOWS: 


SECTOR EAST. 


Oo 


f Perſei. J Perſei. Capella. 
1766. . 8 EN G #3 & 
UE. v3 334 tad v-53'$5 $56 6 7 16 23,3 TC 6 26 1.2 
10 4-24 53.5 10 8 33 34-5 10 7 16 20,0 10 6 26 4o 
bY 23 36-0697 11 7 120,3 11 6 26 4.0 
12 1 34 550 12 8 33 33,0 12 7 16 22,0 12 6 26 4.0 
L 34 54:55 8 33 34,77 7 16 20, 90 6 26 3,80 
— 1,09 + 2,0 + 5,48 + 6,55 
— 8. 27 —— 8,40 — 7,85 3 715 
0,0 0,0 0,0 0,0 
Ly + * + 5 3 + 6,43 
134 45,77 8 33 36,32 7 16 25,79 6 26 9,63 | 
SECTOR WEST. 4 
5 — — — 
October. j 'l 
13 135 ©,7 73 8 33 375 23 716 27,5 | | 
14 35 ©,6 14 33 40, 14 16 29,7 14 6 26 1,7 14 6 4 48.0 
15 33 d t 33 % 12% : 16 27,6 ing nnen 65 | 
15 2 % 36 33 30,5 16 16 29,3 16 26 10.5 16 
| 17 6 „6 26 11,3 17 
36 832 3 33 38,10 7 16 22, 30 6 26 11,28 
"a 1,79 + 1,20 + 4.98 . + 6,22 
— 8.27 — $40 V 
3 0,16 — 0714 "RT — 0502 
+ 1,55 + 8.55 . 6,43 
1 34 51,69 8 33 39,31 7 16 32,02 6 26 16,76 
1 24 46,77 8 33 36,32 7 26 25,79 6 26 9.63 -6 4 57,88 
3 * 1 ms — — — — — — — — 
1 34 49423 9 33 35,82 7 10 29820 6 26 13, 20 
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PLANE OF THE 


7 Androm. 


= 3 ”" 


13 1 15 $48 


1 4 
16 1 15 557 


1 159 $517 
11,76 
7,00 
3,12 
1,26 


+[ |] 


Mean zen. diſt. Oct. 11, 1766 


1766. 


December. 


8 


115 33:95 
PLANE OF 


24 1 16 4,8 


Mean 


Aberratian 
Deviation 


. Preceſs. 


Refraction 


Mean zen. diſt. Oct. 11, 1766 


De Plane Eaſt 


True mean zen. diſt. 11 Od. 
1766, at the point N. 
Doe at the point A. 


Difference 


115 42,44 
1 15 33-95 


1 15. 38,19 
2 44 23,10 


1 28 44,91 


» 


1 28 44,99 = the true celeſtial arch between the 
points N and A, 


| 8 Perſei. 


+[]lo 


O O 


o 6 4,87 
I 34 49:23 


1 28 44,40. 
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SECTOR EAST. 


Rrz 


2 perſei. Capella. 9 Aurigx. Caſtor. 
C © 7 - WP G 7 - SG 1 
13 3 13 5 47 42,0 . > 62 © © „ „ „ 
15 5 30 1 47 410 16 4 57 27,0 "5 7 33 36,5 
16 3 47 41,3 1 57 27,7 16 7 33 38,2 
19 3. $59 19 4049 »v $0293 » BH Wy: 
5 2,67 5 47 42,08 4 57 27,33 7 37780 
2 8,61 — 3.20 — o, 60 — 15 3.78 
_ 8,26 Om 7.52 Ms 6,75 + 4,20 
— 2,26 — 0,95 — 0, 29 — 1,25 
+ 7,08 + 5,50 + 4.95 + 7»55 
——— LI Fs 2 A 
7 4 30,62 5 47 36,21 4 57 24,04 7 33 44452 
SECTOR WEST. 
21 7 5 1033 21 5 47 528 11 4 57 35,3 21 7 33 309 
24 7 $5 1055 24 $5 47 52,3 24 $7 3599 24 33 30,8 
27 5 97 27 47 51,0 2 % 0 
r > 0 © 0-00.00 57 55,0 —ͤ—ͤ— 
7 5 10,17 5 47 52,03 4 57 35,30 
AY 9737 _— 4,24 I 1,60 
— 26 © 7552 — | 
— 2,56 — 1,09 3 0,32 
„ . + 40.95 
15 7 457,06 5 47 44˙98 4 57 31,58 
7 4 50,62 5 47 36,12 4 57 2464 
4 $384 5 47 4% 4 57 28,17 
33 37,82 7 16 29,20 6 26 13,20 
i 28 43,98 1 28 48,605 t 28 45,09 
this being a 
little wide of 
the reſt is 
left out. 


— — 


- The following 
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are Obſervations made at the Points N 


, and near P, in the Year 1764 : 


But the Length of Time between theſe, and thoſe made at A, being near three Years — 


STAR'S 


25 


—— — — 


— 


ENITI 218 TANCE 8. 


<=. m — 


probably the Set made at N, in December 706, may be belt 0 be uſed i in dete mining 
the Length of a 1 of Latitude. 


SECTOR IN THE TENT, PLANE EAST. 


—— — — — —ä—— — — 


— — 


äNU— — — 


SECTOR IN THE OBSERVATORY, 


1764. y Andromedz, 2 Perſei « Perſe. 3 erſci i. 

TE BS IF O * MI 0 / i 
January. n & 40D © 0 6:7. 4 Ws 
V „„ 7 4 31,0 
20 115 2,2 00 5 39,0 93 47,0 7 4 30,2 
„ P . 7.4 9% 
22 I „ %:5:6 ©: 0 7 4 3,0 
Mean, January 20 115 2 © 5 39,8 93 45,3 7 4 30,3 
Aberration declin. — 10, — Got = 12,4 — 106 
Deviation D — 3.3 — 37 — 6,2 — 6.7 
Preceſs. fr. 1 Jan. 1764. — 150 — 0,8 — 9 — 
Refraction + 1 M 10 8. 3 
Obſervatory 8 of Tent + $3. + 0,3 + 953 + o, 3 
Mean zen. diſt. 1 Jan. 1764 Ee * 9 3 40,8 7 4 21,3 


PLANE WEST. 


January 26 I 15 457 O 5 41,7 5 0 0 7 4 32,8. 
| 1 27 FW » . 3 
1 15 „3 460 93 577. 7133.0 

3 | 29 VT 13 N Ta Zn 7 4 32,7 

* Mean, January " 37F, 1 15 Gt. .0 5 427 93 56,6 7 4 32,8 
Aberration in Declin. —— 9,0. =_ $.6. — 1,4 — 1083 
Deviation Do — 3275 — knn I RR 
*Preceſs. from 1 jan. 1704 —_ 153 — „ „„ --: O09 
Reftaction „ „ 0 Wh 
Mean zen. diſt, 1 Jan. 1764 1 14 52,9 0 5 27.4 9 3 48,8 7 4 23,2 
= Plane = 8 1 14 48,5 0 5 23,6 9 3 49, 7 4 21,3 

at the point | 

"Md 1 _ | 1 14 50% © 5 25, 934468 7 4 22,2 
Preceſs. to Oct. 11, 1766 + 49,45 40,55 « k ＋ 34,61 
Reduced to OR, 11, 1766 1 15 40, 5 © 6 6,06 85 7 4 56,5 
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X's Z. DIST. AT THE POINT N. 


— * 


— 


PLANE WEST, 


Capella 8 Aurigæ. Caftor | a Lyræ. 


SG  F It 93 17 = 5 Jan. 0 „ " © 

1704. 27 $5 47 46,8 23 4 57 39,4 «+++ 27 121 57,5 

28 5 47 47,0 29 4 57 36.4 5 5. 6 „% „ 09 3 80. 22 

Janus ry. 29 47 46,7 Feb. 2. 57 38,0 2 * 2 — „ 

Fet ruary. 2 47 47:8 . Feb. . 1 41 5773 

3 47 44:7 & 0 0. &- » 3 7 33 6,6 Ab * 95 

ä 5 4 57 36,8 5 7 33 4,8 Dev. 9 9754 

6+ 64 8 4 $7: „„ © 97 33 1 0,2 

„„ „ % » ð ( GH + 1,5 

x 5 f Feb. 1 21 40, 

8 3 | wy 1 22 3,8 

33 ba. 3.20 

Mean 30 f 47 466 n 457 3792 51 7 33 $99 12 1 22 25 

aberration in Declin. — 74 — 5.7 — o, _ 13,0 

Deviation — 8,3 — 972 + 9,T —— 9.4 

Freceſs. from 1 Jan. 1764 — 0,4 — 0,1 — 0,7 0 0,3 

lefraction | + 6,7 + 5,8 +... os + 5 

Mean zen. diſt, 1 Jan. 1764, 5 47 36,7 4 57 28, o 7 33 22,5 21 41,9 

I 21 40, 1 

Mean 1 21 41,0 

PLANE EAST, 
Feb. 

February „ Feb. "I EE = BT oy” * + - 89 0 16 3 8,2 

ST TICS : oo 5-2: >, „%%% — 8 . 

a0 5-47 390 320 4 $7347 20-7 33 7-3 30 - 322" "ng 

31-5 47 367 - 81 $7 360. 22 7: 33- 0;3--.21- 2. 28 "my 

22 47- 36,022 -. $7 3&8 43 33 % 22 1 22 

| 26. 1 106 

Mean 5 8 2 £ a7 38,6 21 eee ene 6,4: 22 2 23 US 

Aberration — 50 — 6,9 + o, 5 _ 14,8 

Deviation — 8,8 _ 972 + 951 — 9,4 

Freceſs from 1 Jan. * O,7 Ty 0,8 ORE: 825 + 235 

| Refraftion + | 6,7 + 578 * 8,8 i; + : 1,5 | 

Mean zen. diſt, 1 Jan. 1764 5 47 27,8 4 57 247 7 33 23.8 1 21 47»3 

Do Plane Weſt 5 47 36,7 4 57 28,0 733-225 I 21 41,0 
True zen. diſt. at the point | 5 47 32,3 4 57 26,3 7 33 231 1 21 442 | 
N, 1 lan. 176 1 1604 
Preceſs. to Oct. 11, 1766 + 14,56 4 4,28 4- 18,9 — 7-03 Jil 
3 e 1 57 % 7-33-4407. % %% 


Stars Zenith Diſtances obſerved at a Point 7 chains 91 links North of P. 
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PLANE EAST. 


Capella, a Lyræ. y Cygni. * Cypni, 
1774. * May * hs —_—. ä 1764. 
May. 7 6 o 29,8 6 1 9 10, 13 450 6,3 13 o 12 595 10 4 43 of 
0 9 10,0 Ab. + 14,9 — 15,0 will 4 42 58,2 
9 6 © 29,0 9 10,5 Dev. + 8374 — 8,1 12 43 2, 
13 6 0 30,0 11 9,0 Prec. — 3,05 + 490 13 43 0,0 
I2 10,0 Ref, + 5,0 + 0,2 114 
13 757 f r e 
| 4 50 3245 © 12 40,6 
Mean of I 
— ft = 6 © 29,3 10 19 9,5 May mean 4 43 0,4 
ett 
Aberration — 1,5 — 12,3 19 4 50 8,0 19 o 13 , Ab. + 16g 
Nutation * 9,0 — 9,4 20 4 50 9,0 20 12 58,0 Dev. + 7,0 
Preceſs. fr. RY , + '* RR 2 1 2 12 o Prec.— 
1 Jan. 1764 9 : 5 3 57» . 4.5 
Refract. + 7,0 „ HS --88 50 9,5 25 12 56,0 Refr.+ 5.5 
True zen. * 
diſt. 1 Jan, | 6 © 23,9 I r — 22 4 30 9.5 22 00 12 57,75 mean 4 43 TY 
1 — — S F 
Nut. + 8,74 — „ 19 4 43 18 
Prec. — 3,25 + 4-3 20 43 1,5 
Refr. + 5,0 + O,2 23 43 0,5 
png eee 43 233 
mean 4 50 33,8 o 12 40, — — 
Mean 22 
4 4 32,5 o 12 40,6 mean 4 43 1,3 
above, Ab. + 14,9 
True zen. diſt. 1 Jan. | Nut. + 7,0 
1764, from eee, 50 33,15 o 12 40, 60 Prec. — 4,8 
all the five obſervations * Refr. + 5,5 
| 22 
May « Lyrz. mean 4 43 245 
- Mean of 4 
the above 5 
29 290 82 True zen. diſt. 1 jan. 
23 9 3.8 t 764, from the mean of 4 43 25,0 
25 Q 37 all the obſervations 
Mean of the 2d ſett 22 1 9 4,3 
Aberration _— 9,5 
Nutation ng 974 
Preceſs. + I,L 
Refraction f + I,2 
Mean 18 4757 
Mean above 8 50,2. 
Mean of all the ob- 
I 1 vu 


3 


SE 


PLANE WEST. 


Star's Zenith Diſtances obſerved at a Point 7 chains 91 links North of P. 


2 ll . * i. i. ; i:. 
* * W. 7 2 
28 6 O 32,7 27 1 08 59,0 27 4 50 14,8 26 o 12 52,6 26 4 43 4,3 
3 8 59, 28 4 50 51,0 27 12 51,0ũ0 27 43 44 
5 © 31,7 June Ju ne 
3 8 58,0 3 50 15,0 28 12 51,0 28 43 49 
June June 
4 0009 4.  -$0:32003 3-00 00 "3-0 
6 8 58,2 5 h EE 4 43 5,4 
7 8 57,3 50 16,3 5 12 49,8 5 43 2 
8 8 57,3 8 50 18,0 6 12 50,0 6 43 7. 
 —_—_— OS 
3 8 12 48,0 8 43 8,3 
lean 1 6 oO 32,2 5 3 58,4 3 4 50 15,9 3 © 12 50,3 3 4 43 6,2 
Wherration + 1,4 — 6,3 ＋ 10,4 - + 12,8 
. — 9. o — 94 + 874 — 8,1 4-8 
from 
* 1764 9 * 7 5 . 
gefraction 7 750 + I,2 + 5,6 + 0,2 + $25 
lean zen. diſt 5 8 
176 
33 6 © 29,4 1 8 45,0 4 50 37,24 Oo 12 36.7 4.43 26,9 
ch. 91 lin. : 
v. Plane Eaſt o 23,9. 1 8 49,0 4 50 33,15 © 12 40, 0 4 43 25,0 
tue zen. diſt. 5 = 25 5 | 
Jan. 1764 ; 
ata point7 > 6 © 26,60 1 8 47,00 4 50 35,19, o 12 38,20 4 43 25,95 
cha. 9T lin. 
North of P 
ceſs. | 
— a. 176 + 14.55 — 7,03 + 23,03 — 30,75 + 34,59 
— 6 0 41,16 18 39,97 4 50 58,22 0 12 7,45 9 
3 = j7 16 9690 : + 7 10,79 6 6 46,65 = 1 3 n 1 5 89 3 
ference. 1 I5 48,04 I 15 50,70 I I5 48,43 115 17% 1 15 52,38 
15 50,76 
; Ia Arches by different Stars 
47,03 
52,38 


1 15 49,45 = che celeſtial arch between the point 7 cha. i lin. N. of P and the point A 


S — = — 
9 a bs — — - bs 
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Remarks on re- meaſuring the Lines with two rectangular 
Levels, or meaſuring Frames. 


The levels uſed in this work were, each, 20 feet in length, and 4 
feet in height, They were made of pine, an inch thick, and in form of 
a rectangle ; the breadth of the bottom board was 71 inches, that of the 
top = 3 inches, of the ends = 41 inches, and the bottom and top were 
ſtrengthened with boards firmly hxed to them at right angles. The joints 
were ſecured with plates of iron, and the ends were plated with braſs, The 
plumb lines uſed in ſetting them level, were = 3 feet and 2 inches in 
length, and hung in the middle of the levels, being ſecured in a tube from 
the wind, in the manner of carpenters levels; wherefore we called theſe by 
the ſame name, 


When the plumb-line biſected a point at the bottom, the ends were 
perpendicular, | 

Where the ground was not horizontal, or there were logs, &c. to paſs 
over, one end of the level was raiſed by a winch and pully. | 

The level being ſet, a ſhort ſtaff was drove into the ground (very near 
and oppolite the plumb-line), in the top of which moved a thin plate of 
iron, about 12 inches long; at the ends of which were points, which were 
directed to the interſections of lines, drawn on the board that covered the 
plumb-line. By bringing the points in a line with one of the ſaid inter- 
ſeCtions, if the fevel was by accident moved, it might be diſcovered, and 
brought again to its place. 

A level being thus marked, the end of the other was brought in contact 
with it, and marked in the ſame manner, before the firſt was moved; the 
firſt was then taken up, and ſet before the laſt, And fo the operation was 
continued, Mr, Dixon attended one plumb-line and ftaff, and I the other, 
The meaſure was carried on in a ſtrait line, and in the proper direction, 
by pointing the levels to the fartheſt part ef tne viſto that could be feen; 
this was readily and accurately done, on account of their lengths. The 
levels were frequently compared with the braſs ſtandard, of 5 feet, provided 
for that purpoſe, and the difference was noted between 8 times the braſs 
ſtandard, and the length of the two levels taken togerher ; as may be ſeen 
in the 3d and 4th columns of the following table, This difference ferves 
for reducing the meaſure taken with the levels, to what it would have been 
if it had been taken with the braſs ſtandard itſelf; ſee column 63h. For ta- 
cilitating this compariſon of the levels with the braſs ſtandard, pieces oi braſs 
were fixed into the bottom boards of the levels, on each of which was 
drawn a faint line. And one tenth of an inch at the end of the bra's {tan- 
dard being divided into ten parts or hundredths of an inch, the difference 
between eight times the braſs ſtandard, and the two levels joined together, was 
with the help of a magnifying glaſs of a ſhort focus, determined to great 
accuracy, Moreover, the braſs ſtandard being liable to alter with the changes 
of heat and cold, a ſurther correction becomes neceſſary on that account, a 

order 


order to reduce the meaſures to the temperature of 62 of Fahrenheit's ther- 
mometer, which is the term to which the former operations of this kind 
have been reduced. For this purpoſe, the rate of expanſion of braſs is taken 
from Mr. Smeaton's experiments, made with a pyrometer of his invention 
(ſee Philoſ. Tranſ. Vol. XLVIIL Part II.) which is z r of an inch 
upon a length of one foot fur a variation of 180% of Fahrenheit's thermome- 
ter; whence the expanſion anſwering to four times-the. length of the braſs 
ſtandard, or 20 feet, or the length of one level, would be _+* +. th' of an inch 


31371 


for the ſame difference of the thermometer; and _th 


1? of the ſame thermometer. 


Tees of an inch for 
Therefore, in order to find the correction of 
column 7th, the. conſtant quantity ,00258.was multiplied by the difference 
of 62, and the degree of the height of the thermometer; and that product, 
again multiplied by the number of levels meaſured, gave the correction re- 
quired in inches and decimal parts of an inch; which was additive or ſub- 


tractive, according as the thermometer was higher or lower than 62 degrees. 


10 and 2 Columns contain the time of the day, M ſignifying morning, A 


3 
$ = 


— 


In the following Proceſs, the 


afternoon. 
- the height of the thermometer at De. 


times the braſs ſtandard, or 40 feet. 


the quantity, in hundreth parts of an inch, that the two 
levels, taken together, were more or leſs than eight 


the number of levels meaſured between the times, that 


the levels themſelves were meaſured with the braſs- 


ſtandard. 


the corrections, or quantity in inches, to be added to, 


or ſubtracted from, the number of levels meaſured. 
each day, ariſing from the levels being more or leſs 


than the braſs ſtandard. 
in inches. 


the correction, or quantity ariſing from the thermometer 


Began, at the point N, to re- meaſure the lines with two rectangular levels, 


1768 5 1 3131 6 . 
February | | | 
$ 23 10 M 52 4,12 203 412,18 — 4397 

I. & - © +112 
The breadth of Bran- 


Vor. LVIII. 


20 feet each in length. 


diwine the iſt time 8,18 + 0,49 * 0,47 
Doa 2d, where we croſſed 12,20 / O, 73 


8 


— A. 


— — 


1 7 + RS 
I wy | 

February * 3 | + | 5 6 7 

| D' a third time 

24 9 M $4 +,03 

Iz A 44 17512 325 


* 16,25 — 13,41 


Rn ö Tone: 
"8B... OG 6 Rn 
26 91 M 40 +,12 ne 
1 A at $18 + 14,03 —12,42 
2 4 Aj 1 A 85 g Rain. 
© 28 r — dia 
bp * es 80 ES Rain in the at- 
* mn Þ+ 3.20 r= ternoon. 
p | March I 94 32 +,2 5 q | — 
— 42 4 320 + 35-20 —20,04 
Fi 2 81 M 32 +,20 e Ss <a AIC 
[ : 1 A - +,10 200 +15 10 —10, 58 
$1 53 48 7115 of 80 + 9,09 — 548 
| 83 M 40 18 5 —_— . AER — 
, ” A 48 þ pos 230 ＋ . 17,82 — 10, 68 £ 
5 48 +245 88 
4 8 M 31 +a ; | Oe 8 1 
1 Hey 29 117,50 — 14.19 1 
54 30 7,185 150 ＋ 12,90 — 10,83 1 
F « 3 27 +418 = : | J 4 
1 A 41 +.12 220 + 16,50 —15,89 4 
SE 29 +2165 FO + $3,409 -— $. | 
6 nn j 
81 M 28 +2155 Very d £ x 
2 A 38 +, 09 *_ + 16-37. - —Ga0 winds wi + 
$53 | 36 +,105 9 7” as 5,840 froſt. : 
s $ M 36 +,10 : PN 
14 A - Ton 230 + 3,8 — 10,08 
170 — 1,02 — $2 


1 31510 


1769 I SM $ 6 1 5 
March « 4 Here ſubtract 4. 
600 51 +,0065 * 4 inches, for go- 
> A & An e = $9 = tf je ocnd ae 
54 52 +,015 225 85 cotner of a darn. 
10 87 M 58 —,or N 
| of A 87 — 1792 — 179 — HIS 
. This reached the point P. 
8 Hence NP = 3914,45 levels + 199.02 inches — 178, 40. inches 78290, 2 feet. 
ö Began at the Point C. : 
ir It M 60 —,04 1 37 Is — 2. ” — 0.71 Rain. = 
K ol - 58 22 108 + 2,16 — 1,95 
I 5 01 3 
1 CC. 
© 13 . 85 
NU 1.7 Began where we left off, on the 2th inſtant, to meaſure as before. = 
Chim tem 
5 NN *# Te 
18 84 + 36 +,o085 264 + 7,6 | —15,66 7 
| * * 42 70% 156 + % — 9.5 
. — 3 52 NE 35 +073 * + 8 3 
| NM 36 7,116 15 
9 * 7 233,35 114,93 —17, 75 
2 This reached the point D. 
4 Hence D 1330, 50 levels + 41,63 inches — 6439 5 inches = 26608,06 f mn 
1 | From D to g = TI Chain, and 36 liaks found before; = 89,76 feer.. 
; oY 20 Sent to Philadelphia, about 40 miles diſtant, for tents, &c.. 8 
£ * 24 Began at the point B, to meaſure the line AB. 
8 E M 49 —,o8 132 — 5.28 — 4,42 
Y | T 25 N „„ SS.” 
4 | , : —_ i ; 4 . 
4 1 on "Hah A 4 F ods 21105 + 1,58 — 6,53 
oi 


8. 2 


— 2 — — . — 2 - . - 8 — * - — 
N SS V—-> - 2. = ö dd — _— — Q - 
— — — — — —- _ - — — — - — — — — — — - — — — — — — _ — — _ — 
— - — — — - — — — — 1 = = — — — mn — — 2 — 5 2 . 
- _ - : : 8 
A — — * — 4 4 
_ — . 2 z- — 5 — 7 "= 61 — — — * 4 — - - * 7 > «4 
- — ” =- D- —_ — - — = — - — — — 
— * I 8 0 pay . 2822 — © . - _ 1 - * — * — 
2706 —  - - : PL — F py _ 
WIS - * . — < _ 
- * n — — - — - - — - — — 9 a> 
. AL Y 4 - — — — — _ A 2 — w — — — > = = 
— 1 — — ”- — 
P * 83 — "> 2 2 q | —_—_ 6 . 
ba ſe * — a — - — = = 
J \ 2 — - — 4 RX A * * — — - = = 2 - + © = - — \ : _ \ \ 


_-_ -S - —— == ll tf 


"CO ASA „ — * 


—— — — 
- - 


— ——— —— — 


* —— — —— 


— 


* AS <_—_——__ . © A = 
—I— e 
— — - — m 


= 0 
r Dre 
= — TS —— — 


1 3760 


Snow. 


＋ „18,48 
+2513, 2 


—12,60 
—12;60 


_ — 


Compared two 
thermometers ; 
they agreed 


within one di- 
viſion. 


+ 5.95 — 4:40 


— 


＋ 13,15 — 2,97 


By accident one 
of the thermom. 
was broke. 


*+ 31,10 
+ 19.38 


— 13,79 


— 


* 


+ 18,24 
+ 12,18 


—11,17 
— 3,88 


810 


＋12, 48 
+ 12,00 


— 14,08 


— :9,10 


Snow in the 
evening. 


Os 


5 


Snow. 


6 84 M 37 _ +14 
A 


| Croffed Bohe 


+ 15,39 


+ 13,26 
33-875 + 2,21 


mia river obliquely = 


Snow all day, 


and froſt at 


—— * 24 q 
"Y > 4 LD” 1 & N * 5 
n 2 


1 Py * a x 
= © 3 5 | . 4 : 
. * 1 
2 Y 1 ge , —__ 
wY — WWW ²˙A 


_—_ 13 1 * 
4,4 "0 P 15 
Y PRA 1 


2 


Kate 


33 1 6 9 v7 —12,81 + 0,37 
at A Ob —10 gs 1432 + 029 
64 SY. =23V * 
4 7 I 348 — 13,92 — 3,14 
.$ A 50. v4 6 — 6,62 + 1,21 
6 60 — 03 * - 5 * 
1 13 9 M 64 —,08 240 —11,16 + 4,0 ö - 
I A 76 —z105 = — 6,86 + 37522 
6 64 —,o7 = 
% uy Þ M $53 02 c . — 2,08 — 9-39 
. P 1 
— - — Rain in the at- 
| ternoon : this. 
| day we palled 
N 15 9 M 45 ＋.18 264 ＋ 23,70 11,57 through water, 
two feet deep, 
for half a mile. 
|: 16 46 7,20 0 — 115,2 
” 56 +3205 390 "Mo = 5 oY TED > 
D 18 34 M 85 ＋ „114 264 + 6,20 — 1,70 
oon 7 —, 02 — 1, 0.2 
7 19 84 M 53 ++ ,01 3 — 0,00 4+ 2,23 
3 A 74 —075 444 9,5 , 
after 3 aft. 1 F 3 
ys 20 83 M $7 +025 312 = 3,2 + 443 
61 * 3. 2:6 , + 41 


Ek + © 


* 


: 5 6 7 q 
81 M 52 7. 6 Let eff i 
11 A 75 7. oa + ſwamp of wa- 
aft. 14 A 132 + 7.9 DX 1,53 — — 
22 8 : Rain day and 
23 . night. | 
Rain till 11 
hy AM. 
N 5 Swamps ſo full 
2 of water we 
a} could not pro- 
| | ceed, | 
27 10 M 73 OO — 3 SY. 
® „ 396 - — 495 — 409 
; 29 2 2 + „ M * + : | f 
3 9 4 be 4. 336 ＋ 25.20 + 5, 20 
„% ii +5344: + $47- 
1 M 5 
0 2 5 22 384 +1344 — 6,93 
8 0 This day we 
found the diſt. 
| between the 
| M 61 +,ir5 1 | 42d and 43d 
K = A 82 3 208 1 7,06 mile , X 
63 151 +$,075 1038 * 2:59 T 474 levels and' 
| feet more than 
uſual between 
2 mile poſts. 
1 . J Thunderſtorm 
- all the morn-- 
4 1: M 79 +,i15 228 3, 11 +10,00 ing: paſſed the 


main branch 


of Choptank. 


Rain in the 
night and 
morning. 


— 


Rain laſt night. 


2 


—_ 
nn 


. 82 M 68 +,10 


A 5 — 0425 + * | 5 
) ET A 


* 
5 - 
: : . 22 — - — — 
: — : — - : 77 _ . 2 * = - bo = — — 
— . = — — — — — — — — — 
= . _ - — - —— „ „ - - - 9 — — — — 5 ——— 8 * ry — 
a 2 2 . A 7 - * 2 — * 28 3 3 * 
. : » . " 
= — — „ — — >: — . * EIA . hs TS * — 3 = a — 2 * - 
2 > * %.. — 5 . 
a- 7 * * - < - 3 — ze - = - I 4 — — —_ 
Is - - . - — — « "I _ — — - - - . 
= ä — = - — - = 2 — * 4 
- . * — — - WS. 
—— — - 
- — — — 9 — — . * 
1 * p - —— * _— — = 
p -S. * o 3 - <-> Ws 8 5 A k A = 
- 
- 


=”: 
© $44 


- =_ \ _ . Z — — 2 — 
2 — — p - - 
* * Pi > Ss p * " n — 5 * PA 


h 14 103 M 66 7, 145 | | 
3 A 744 +14 204 . 


+ 
— S 
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aft. 3ÞÞ A 144 *. $83 
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3 A 87 —,oss 38% 

; | aft. TP A 144 


Paſſed through 


81 M 67 T, og 2 Marſhy Hope, 
& SW +314 144 + $13 + G13 3 or 5 
feet deep. 
M ta 
: A * To. 264 ＋ 14.78 710,55 
M 69 +317 ad TINO 707" ——_— dews. 
A 93 +04 7 | for 4 morn- 
aft, 3 A 168 23.31 +21,76 ings paſt. 
? a 3 Der 360 + 6% +1625 Ges des. 
: Rain. wy 
7 M 50 +335 
3 A 5 ＋ 721 48⁰ 
aft. of A 180 +92,40 + o, 85 
Rain laſt night 
1 ; and this morn- 
92 59 +22 | ing. 
| water part of 
the day. 
5 5 Z * 4 Rain laſt night 
d part this 
9 M 58 +,38 = 
528 ＋ 97,68 — 8,85 day, the levels 
5: A 53 +236 — continually 
Wet. 
I HS ef cc e 
8 70 +314 39 Dry weather. 
aft. 31 A 264 + 52,80 417,02 
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7768 1 4 
May ” Ne 
| | cry ry Weds ; 
8 31 83 M 79 +21 7 6 — 21,82 ther for 3 days 
II A 90 12 37 10,34 . — 3 6ays 


This reach'd to the North fide of the river Nanticoke, near to the 7th mile poſt ; 
here we left a mark. 


2 June 2 | Paſſed over the river Nanticoke, and began + at the 6th male poſt from * FLOR 
point A. at! 


2F A 74 os wy = | 
aft. 21 A 228 +20,59 +2315 
7 3 5  & tg 5 
3 385 .o 396 | 
„ 264 +29,04 +31,50- 


Þ 4 61 5 8 —— 398,875 121,15 +211,32 At the point A. k | 1 


— 


4 — — — 8 


O ul 
Þ-- 8 Began at the 6th mile poſt, and meafured Nortward chrough the ſwamp | ; 4 
: of Nanticoke. 00 
72 ” 7 Heal 2.30 +10,12 to the wer 

Croſs the river to the 6,83 Wl i! 

mark left the 31ſt of 34,07 + 1,54 WA: 

May. : in 

This finiſhed the line A B. The breadth of the rivers was found Fl * | 

Hence AB=21696,47 levels +892,34 in| mextrig a baſe, and taking angles wit! 5 
ches + 94,51 inches 43401 I 64 feet. La Hadley's quadrant, 7 


— —— _ 


Note. The reckoning was kept by ſtretching a rope in the li ine 4 to be meaſured (in 
general) 12 levels, which was often proved: and it was almoſt impoſſible that an 
error could ariſe; as we always began the rope with the ſame level, and ended it mich 
the other; the rope not being removed till the laſt level was ſet, 

The perſon that ſtretched the rope, ſometimes Mr. Dixon, and ſometimes aye 
kept he account of the number of ropes meaſured ; though the mile poſts in the lines 
AB and DC were ſufficient for that purpoſe, as the lines had been ſo often meaſured | 
before, q 

In the line NP there were no mile poſts, but two or three intermediate marks, "which! ö 9 
we found to agree in a general law with the levels. 418 

Suppoſing the levels exactly =20 feet each; then in the line NP a mile per chain 
meaſure = a mile and 9,44 feet by the levels ; and in the line CD a mile per chain, 4444 
meaſure =a mile and 9,86 feet by the levels. 18.19 
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In the line AB, hat the levels make more than the chaip, between the mile poſts, 
is as follows. 3 


Miles from Diff. in Miles from Diff. in 
the point the point feet, 
A. Here appears to be an 
43 | error of one chain 266 
74 feet, in the chain mea- 
42 ſure, as obſerved before. 
40 16 Cx. 318. 
32 B83. 
8 


We took notice of theſe differences as we meaſured from B to A, always finding the 
miles greater by the chain meaſure, by the quantity above, which ſhews that the chain 
was continually extending itſelf by uſe; as we had direct proof of, being obliged to 
_—_—_— it every day, and re-adjult-it to its proper length by means of the ſtandard 
C aun, 4 


5 INE „ To 


3231 


To find the Latitude of the Point N. 
I Perſei Capella 8 Aurigz Caſtor „ Lyr*. 
r A 7 G 3:00 oo © 
_— DIST 1764. 5 7 4 22,2 $5 47 32,3 4 57 26,3 7 33 23.1 1 21 44,2 


Stars decl. by Dr. Bradley, 47_© 4% 45 43 8: 44 53 44-2 32 22 56,8 38 34 340 || 
56 19.9 56 18,2 


—_— 


Latitude by the different ſtars, 39 56 _ 56 20,7 
179 

19,9 

18,2 

39 35 18,9=the latitude of the point N. 
1 28 44:9 

38 27 34 = the latitude of the point A. 
39 11 56 == the mean latitude, 


56 17:9 


Mena „ 


Arch between N and Azz 


i 
. 


Cha. Maſon. 


Jere. Dixon, il 


The Length of a Degree of Latitude in the Province of Maryland and | 


Pennſylvania, deduced from the for 
Aſtronomer Royal. 


HE difference of latitude of the points N and A, or the amplitude of the celeſtial L 1 
arch, anſwering to the diſtance between the parallels of latitude paſſing through |; 


N and A, has been found by the ſector, 


page 306, to be 1* 28' 45”,0. 
meaſure of the diſtance of the ſaid 


parallels is next to be found, 


The terreſtrial 
This is compoſed of 


the ſum of the lines NP, CD, Dg, and A R, the laſt mentioned line being the re- 


d uction of AB to a meridian line paſſing through A: therefore B R expreſſes a parallel 

of latitude paſſing through B. Let Bt be an arch of a great circle drawn perpendicular 
to the meridian line, AR produced. The triangle B At, on account of the ſmallneſs 
of its ſides with reſpect to the radius of the earth, and the ſmallneſs of the angle BA 
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=3* 43 30“ may be taken for a plane rectilinear triangle, in what follows, without 


any ſenſible error, as will appear to any one who makes the trial. Therefore it will 
be, by proportion, as radius is to the coſine of the angle BAt=3* 43 


_ * 
To * 71 
9 F. "7 


mH 8 14 
30 ſo is 1441 


A B= 434011, 6 Engliſh feet, to A g 433094, 6 Engliſh feet. But this is to be leſſened 


dy the ſmall quantity Rr, or the diſtance of the parallel circle B R from the great circle | 19 


2 Bt, 


o 
+ 
* 

- 


: 
91 


0 * 
3 © 3 
: 
4 fe 
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Bt, which is to a third proportional to the diameter of the earth and the line B R, as 


the tungent of the latitude of the point B, 
which ſubtracted from At juſt found = 


to the radius, - Whence Rt=15,8 feet 


433094, leaves ob | 433078,9 feet 

To which add . 78290.7 

E as found Het | dan 8 
Dg= OO. 
The ſum 18 V — 538067 feet 


= an arch of meridian intercepted between the parallels of latitude paſſing through the 
points N and A, anſwering to the celeſtial arch 1* 28” 4 

Then ſay, as 1* 28' 45”; is to 1? : : ſo is 538067 feet, to 363763 Engliſh feet, 
which is the length of a degree of latitude in the provinces of Pennſylvania and Mary- 
land. The latitude of the Northernmoſt point N, was determined from the zenith 
diſtances of ſeveral ſtars, ſee page 323=39* 56' 19 and the latitude of the Souther- 
molt point Ag 38 27 34. Therefore the mean latitude expreſſed in degrees and 
minutes is = 39" 12/. ö 

To reduce this meaſure of a degree to the meaſure of the Paris toiſe, it muſt be 
premiſed, that the meaſure of the French foot was found upon a very accurate 
compariſon, made by Mr. Graham, of the toiſe of the Royal Academy of Sciences at 
Paris, with the Royal Society's braſs ſtandard, to be to the Engliſh foot, as 114 to 107. 
See Philoſophical Tranſat, Vor. XLII. p. 185. Therefore ſay as 114: is to 107 : : fo 
2 363763 the meaſure of the degree in Enplith feet, to 341427 the meaſure of the 
degree in French feet, which divided by 6, the number of feet in a toiſe, gives the 
length of the degree = 569041 Paris toiſes, in the latitude 39? 12' North. 

Such is the length'of a degree in this latitude, ſuppoſing the five feet braſs ſtandard 
made uſe of in this meaſure to have been exactly adjuſted to the length of the Royal 
Society's braſs ſtandard. It was really adjuſted by Mr. Bird, by his accurate braſs ſcale 
of equal parts, which he makes ſuch excellent uſe of in dividing aſtronomical iaftru- 


ments, and which is juſt 555th part of an inch ſhorter than the Royal Society's braſs 
ſtandard upon a length of three feet. If one would take notice of ſo ſmall a difference, the 


length of a degree juſt found muſt be leſſened by -+5<th part, or by ten feet, in order 
to reduce it to the meaſure of the Royal Society's ſtandard. Since I am treating of ſuch 
niceties, may it be allowed me to add, that the five feet braſs ſtandard having been 
again compared with Mr. Bird's ſcale, ſince its return from North America, appeared 


both to myſelf and Mr. Bird to be juſt -5<th part of an inch ſhorter than the ſcale, 


upon that ſide on which the hundredths of an inch are placed at one end, and +-;5ths 
of an inch ſhorter than the ſcale upon the oppoſite ſide ? which diminution of its length 
is undoubtedly owing to the ſmall wearing or battering which it has met with in the 
frequent uſe that was made of it. But the divided fide of the rod having been that 
SS which was made uſe of in meaſuring the levels, is what is to be regarded in the preſent 
WH caſe. If one would allow for the wearing of the rod, one may ſuppoſe it to have ſuffer- 
ed a gradual diminution ; and then one muſt take a mean between its firſt length, which 


was the fame with Mr. Bird's ſcale, and its preſent length, which is -;;5th of an inch 


ſhorter ; as one may ſuppoſe it a medium to have been 7th part of an inch —_— 
; than 
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than Mr. Bird's ſcale; on which account the length of the degree [ould be further 
diminifhed by -:>5-5th part, or 3 feet, which added to 10 feet, the correction required I 
on account of the differenee of Mr. Bird's ſcale and the Royal Society's ſtandard, gives 
13 feet to be ſubtracted from the length of the degree calculated above. The whole | 
correction will perhaps be thought ſcarce deſerving of notice, eſpecially as an error of 
only x” in the celeſtial meaſure would produce an error of no leſs than 67 feet in the | 
length of the degree. Moreover it is probable that the length of a degree has been | 
already taken 10 or 20 feet too ſhort, by placing the point C too far to the Southward z 
which would about balance the ſmall correction in queſtion. Therefore, all things 
being conſidered, the length of the degree may be ſtated as given above, viz. = 363763 | 
Engliſh feet or 569044 Paris toiſes. It muſt, however, be obſerved, that the accuracy 


of this reduction into Paris toiſes depends upon a ſuppoſition that the length of the 1. I! 
French toiſe, which is of iron, was laid off by the gentlemen of the Royal Academy of g 
Sciences, upon the braſs rod ſent over to them for that purpoſe by Mr. Graham (which 


was afterwards returned to him); in a room where the heat of the air anſwered to 62 of | 


Fahrenheit's thermometer, or 15 of Reaumur's, or nearly ſo, which is probable uh 


enough, but is a point that does not appear to have been aſcertained. For, on account 
of the difference of expanſion of braſs and iron ; 2 rods made of thoſe metals, however: | 


accurately they may be made of equal lengths at firſt, will only agree together after-- . 10 | 
wards in the ſame temperature of the air in which they were originally adjuſted toge- 
ther. It is fortunate that the uncertainty in the preſent caſe is but ſmall, ſince 20* 3 


Mr. Smeaton's experiments, a difference of the expanſions of braſs and iron of only 


difference of Fahrenheit's thermometer or 10* of Reaumur's produces, according to IM 


77355 part, which would cauſe an error of only 27 Engliſh feet or about 4 Paris f 1 


toiſes in the length of the degree. 


It is however to be wiſhed, that the proportion of lengths of the French and Engliſh af þ 
meaſures might be again aſcertained by another careful experiment, in which the 


temperature of the air, as ſhewn by the thermometer, might be noted at the time. 
[See the Map of the Country, where the foregoing Obſervations were made, Tan, XIV. ] 
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AVING, ſome time ago, acquainted M. De la Lande, of the Royal Academy. 1.490 


of Sciences at Paris, by letter, of this meaſure of a degree of latitude in North ü 4 


America, and at the ſame time expreſſed my doubts about the certainty of reducing it 1 0 


to French meaſure, from the proportion of the Engliſh to the French foot found by 
Mr. Graham; principally becauſe no notice had been taken of the height of the ther- 


mometer at Paris, when the length of the French iron toiſe was laid off upon the braſss 
rod ſent thither by Mr. Graham, whence the proportion of the two meaſures was af- Fl 
terwards determined by him; and having alſo mentioned my opinion of the expediency 1d 
of making another experiment of the proportion of the two meaſures, in which every Wall 
neceflary circumſtance ſhould be noted; and that I might probably requeſt the favour of M. Wm 
De la Lande to take the trouble to cauſe a French toiſe to be made for me, and to ſee it ex- 
actly adjuſted to their ſtandard, and then ſent to me; he has been pleaſed to lend me two hh 


toiſes, 
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t oiſes, which he ſays are exactly adjuſted to the ſtandard of the toiſe uſed by Meſſ. De la 
Condamine and Bouguer in the meaſure of the degrees of latitude at Peru, in order to their 
being compared with the Engliſh meaſure. This.compariſon has been made by Mr. Bird, 
with his uſual accuracy, while I was preſent, and alſo examined the ſame, ſince my 
account of the length of the degree of latitude aforegaing was printed; and the reſult is, 
that the Jongeſt of the two toiſes (for there is a ſmall difference between them), and 
which has ſince been marked with the letter A, is equal to 76, 7 38 inches by Mr. Bird's 
braſs ſcale of equal parts, and the ſhorteſt toiſe, which is marked B, is 70, 735 inches 
by the ſame ſcale ; the height of Fahrenheit's thermometer in the room being 61 de- 
grees, The mean of the lengths of the two toiſes is therefore = 76,7365 inches by 
Mr. Bird's ſcale. But Mr. Bird's ſcale is th of an inch upon 3 feet ſhorter than 


the Royal Society's braſs ſtandard, and conſequently ne th too ſhort for the ſame 


upon 76, 7 365 inches; therefore __**___th of an inch muſt be ſubtracted from 76,7 365; 
which leaves 76,7344 for the length of the Paris toiſe in meaſures of the Royal So- 
ciety's braſs ſtandard, in the temperature of 61* of Fahrenheit's thermometer. In the 
temperature of 62 it will be a little ſhorter ; or it may be taken = 96,734 inches in 


meaſures of the Royal Society's braſs ſtandard, This is _2+_th or about d of an 


inch longer than was determined by Mr. Graham's experiment. Hence it appears, 
that I was miſtaken in ſuppoſing, in p. 325, that the uncertainty about the true pro- 
portion of the Engliſh and French meaſures was but ſmall, ſince the error in the for- 
mer determination now appears to have been th of the whole, or equivalent to 


what might have been produced by a difference of 84 of Fahrenheit's thermometer. 
Whence it aroſe I cannot pretend to ſay, neither is it very material to enquire ; but the 
fact is plain, and fully juſtifies the propriety of repeating the experiment. | 
I ſhall now ſtate the length of the degree, meaſured by Meſſieurs Maſon and Dixon, 
firſt in Engliſh feet, according to the Royal Society's ſtandard, and then reduced to 
the French meaſure by the proportion juſt eſtabliſhed, 

From 363763 Engliſh feet, the length of the degree found by the 1 brafs 
ſtandard, ſee p. 324, I ſubtraft 10 feet for the difference between Mr. Bird's ſcale 
and the Royal Society's ſtandard, and 3 feet for the wearing of the braſs rod; and there 
remain 3637 50 feet, according to the Royal Society's ſtandard, for the length of the 
degree. But to this it ſeems proper to add 21 feet, in order to correct the polition of 
the point C, determined by the ſector, which cannot be ſo certain as that inferred from 
the azimuth of the line PS. See p. 279. Therefore the true length of the degree, 
according to the Royal Society's braſs ſtandard, in the temperature of 62 of Fahrenheit's 
thermometer, is 363771 feet, or 68,8960 Engliſh ſtatute miles. To reduce this to the 
meaſure of the Faris toiſe, by the proportion above eſtabliſhed, ſay as 76,734 is to 72, 
ſo is 363771 to 341328 French feet, or 56888 Paris toiſes, of the ſtandard of that uſed 
in the meaſure of the degrees of the meridian at Peru. 

The method made uſe of by Mr. Bird, in finding the length of the toifes by his ſcale, 
was as follows, which may ferve as a direction for the like purpoſe on any future oc- 
caſion. Two brafs pins were drove into a ſtrong deal board 4 inches thick, and longer 
than the toiſe z and two braſs cheeks were made very ſquare, and the ends brought upon 
the pins. The toiſe was then put in between the cheeks, one of which was made to 
{flide ſo as to be eaſily brought into contact with the end of the toiſe, and the other end 
2 at 
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at the ſame time touching the other cheek, the moveable cheek was ſcrewed aft; and al 
thus the toiſe was exactly contained between the cheeks without any ſhake, and it is I 


evident that the interval between the cheeks was exactly equal to the length of the toiſe. I 


In order to meaſure this interval, the toiſe being taken away, very fine lines were 


drawn with a fine point, at the end of each cheek, upon the braſs pins which were in | 


the ſame plain with the board : then the cheeks were removed, and fine points made 
at the outer extremity of each line, and this diſtance being taken between the fine 


points of a beam compaſs, was transferred to the ſcale, and thus the length of the toĩſe Wl il 


was found in meaſures of the ſcale, which is divided by a vernier to thouſandths of an 


inch. The toiſes and braſs: ſcale had been left together in the ſame room, and near 
one another all the night before, and till the very time of making the compariſon of the 
toiſes with the ſcale, in order to be ſure that they were all affected with the ſame de- 
gree of heat. | | 


As it may be agreeable to the reader to ſee the reſult of the principal meaſures of 9 ih 


degrees of latitude, that have been taken with later inftruments and proper accuracy 


brought together into one view, the following table is here added. N 


2 Mean . Sena e "TYears in which _ 
degree in | latitude, | Names of the obſervers. e degrees were 
Paris toiſes. meaſured. 


57422 O0 20 NUM. de Maupertuis, ke. 1736 and 1737 

57074 ao 23 NM. de Maupertuis, &c. and M. Caſſiniſ1739 and 1740 

57003 7 % NIP. Lieſganis . . J 

57028 45 O N M. Caſſini nn e WOE ROE eee IRE, Lo (1739 and 1740 

JJ WER RTIRNT. 

55979 43 © NILe Pere Boſcowich and Le Maire 1752 

56888 [39 12 NIMeſſ. Maſon and Dixon . .. . 1764 to 1768 

506750 fo o M. Bouguer and M. de la Condamine{[i1736 to 1743 
= > S[Abbe de La Caille DEP es os | 


——_——— 


If this degree be compared with the degree meaſured at the equator = 56750 toiſes, 


in the hypotheſts of the earth's being an oblate ſpheroid, the ratio of the equatorial to 
the polar diameter will come out as 494 to 493. But, if it be compared with the 


degree meaſured in Laplandy, in the latitude 6 20',=57419 toiſes (I have ſubtracted 
3;toiſes, becauſe the toiſe uſed in Laplandy was th or th of a line Jeſs than the 
toiſe uſed in Peru, fee M. De la Lande's Aſtronomy, Article 2107), the ratio of the 
diameters will be as 142 to 141. The great difference of theſe reſults is a freſh proof 
of what has appezred from the compariſon of the meaſures of the ſeveral degrees taken 
before, either that the figures of the meridians are not accurately elliptical, or that the 


inequalitics of the Earth's ſurface have a conſiderable effect in deflecting the plumb- 


line from its true ſituation, or both. I had indeed ſuppoſed that any defleRions of the 1 
plumb line were not to be feared with reſpect to this particular meaſure of a degree, at 
tho end of my Introduction to Meſſieurs Maſon and Dixon's account of the ſame, by WAY 


arguing | 
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arguing, perhaps too far, from the level diſpoſition of the country through which the de- 
gree paſſes. But the Honoatable Mr. Henry Cavendiſh has ſince conſidered this mat- 
ter more minutely; and having mathematically inveſtigated ſeveral rules for finding the 
attraction of the inequalities of the Earth, has, upon probable ſuppoſitions of the 
diſtance and height of the Allegany mountains from the degree meaſured, and the 
depth and declivity of the Atlantic ocean, computed what alteration might be produced 
in the length of the degree, from the attraction of the ſaid hills, and the defect of at- 
traction of the Atlantic; and finds the degree may have been diminiſhed by 60 or 100 


toiſes from theſe cauſes. He has alſo found, by ſimilar calculations, that the degrees 


meaſured in Italy, and at the Cape of Good Hope, may be very ſenſibly affected by 
the attraction of hills, and defect of the attraction of the Mediterranean Sea and Indian 
The rules, which I uſed in calculating the ratio of the equatorial diameter to the po- 
lar axis, from the North American degree, compared with thoſe meaſured in Peru and 


Laplandy, are thoſe given by Mr. John Robertſon, Librarian to the Royal Society, in 


his Elements of Navigation, p. 597, as deduced by him from Dr. Letherland's Geo- 
metrical Analyſis of the problem, which he has alſo given to the public in the fame 


place, together with ſome other problems depending upon it, which were neceſſary to 
complete the ſubject. PEE , 
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XLIII. Afronomical Obfervations, made in the 2 of 


the River Brandiwine in Pennſylvania, for determining : 


L. 
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the going of a Clock ſent thither by the Royal Society, in 


order to. find the Difference of Gravity between the Royal 


Obſervatory at Greenwich, and the Place where the Check 


was ſet up in Pennſylvania; ; to which are added, an Ob- 
ſervation of ibe End of ant Eclipſe of the Moon, and ſame 


Immer ſions of Jupiter's Firſt 35 atellite obſerved at the ſame 
Place in Pennſylvania : By Charles Maſon and Jeremiah 
Dixon. 


The Place where theſe Obſervations were made is the Wm! Point of - 
the Lines that were meafured for a Degree of Latitude, or Point N. 
fig. 2.) relative t6 that Meaſure ; it lies 
South of the Southernmoſt Point of the City of Philadelphia, as found by the Sector. 
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Time per Clock. 
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WU +Þ 0 


35 
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27 Equal altitudes of Capella, 


; Equal altitudes of ditto. 
444 


E firſt Satellite of Jupiter immerged. 


Apparent time 3 17 42 474 
4 
: Equal altitudes of Caſtor. 
18— 
E firſt Satellite of Jupiter immerged. 
d . 71 
Apparent time 10 12 10 23. 
2 
3 ran altitudes of Capella. 
7 — 
44 
8 renn altitudes of ditto, 
1 
% Ira. altitudes of ditto. 
125 
1 | Equal altitudes of g Aurigz .. Windy. 
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1 + +} F. qual altitudes of Capella, 


* 
26+ Equal altitudes of ditto. 
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From theſe obſervations we have the time of Capella's paſſing the meridian, and che 
rate of the clock's going as follows : 


N s 4 * ” & * . * - 5 _ 2 * 
WV — — 
—— e SC e—e— _ _ _ 


— 
— 


paſted merid.] Clock loſes | Mean 1764 d eclipſed | | | 
1766 per clock. IAG. [txt o Marcn. Time per watch. 13.0 
Decemb. | h / 77 H 0 . | ; | 
24 4 57 40+ 16,3 35 h 17 8 4 10 E-lipſe of the D | i 
28 62 4 18,0 23 ended, || 
1767 30] 55 59 | 134 | 6 5 vl 
anuary. 1 55 32+] 148 | 37 8 53 46 10 2) 30: J Wl 
4 54 3 2 20 91 16 29 41 j Re- WAN 
10, + 2 lus. WR 
16 b S 1 + 14 went 35 regular baer. time. 11.98 
I o 48 15,6 | N Hh: | 
85 48 78 17 1 Hence the eclipſe ended at 8* 21' 59” ji 
February. 4 46 40% 1575 30 app. time, in the forks of the river Bran- 
8 45 384 15.9 | 35 diwine, 
250 41 8— | 
N. B. The edge of the earth's ſhadow on the ) 's diſk was the beſt defined I ever 


ſaw : it was remarkably diſtin& from the penumbral ſhade. 

N. B. The clock was firmly ſcrewed to a piece of timber, 22 inches in breadth, 
and five inches and a quarter thick; the ſaid piece of timber was let four feet into the 
ground, which was compoſed of a very firm, dry, hard clay. 

The clock was placed in a tent, with Fahrenheit's thermometer hung to its fide; and 
a blanket was wraped round the clock and thermometer, to ſecure it from any wind 
that might enter the tent. The pendulum was adjuſted to the upper ſcratch, with 
Ns 3. at the Index, as directed by the Rev. Mr. Maſkelyne, Aſtronomer Royal: but the 
ſpring at the ſuſpenſion of the pendulum having been broke, (when the ſhip, in which it 
was ſent, was wrecked on the Jerſey coaſt) we cannot be certain that the pendulum is now 
of the ſame length as it was when ſent from London. 

Thoſe obſervations marked: are a little dubious ; thoſe marked :: are very dubious ; 
thoſe marked... & were made per Mr, Dixon. The eclipſes of A' ſatellites were 
obſerved with a reflecting teleſcope of one foot focus, that magnified about 70 times, 


Height of the Height of the Vibration of 
66 ther, at about 7h ther. at about 2b the pend. on 
17 in the mor. in the in the after.in the each fide of O. 
Decemb.* Tent Air Tent Air that is, half 
the arch of vi- 
2 3 43 45 — bration. 
25 9 „ 9 © 44 40 
1 45 47 130 
27 38 41 40 42 4 
1 28 21 18 31 26 1 Near midn. the ther. in | Tent 20 
| the Air 16 
29 28 28 At 10 P. M. therm. | Tent 29 
in the | Air 28 
30 32 32 Near midn. in the Tent 17 Air 14 
3 I vo above O. 3 below O. 1 3 20 both above O. 
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ther. at about 16 ther. at about a the pend. on 
in the mor. in the in the aft. in the each ide of O. 
Tent Air Tent Air that is, half 
1766 the arch of vi- 
Decemb. * — 
31 At} P. M. ther. in the tent af O. in the air at 7 below O. 


At ob 45 P. M. ther. in the 


At 104 P. M. ditto in the tent at 3 below O. in the air at x3 below O. 
x At 5 6 in the morn. the ther. in the 


Tent 10 


Air 20 
717 5 above O. Vibration = 1 127 


| below O. 


At 11b 4 P. M ditto in the { Ant EY | belowO Vibration = 1 10 


— nd 
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2 At 6h 42“ in the morn. ther. in the { Tot 9 | below O. 


Air 22 


At 10 : ditto vibration of the pendulum. = 15 5 on each ſide of 8. 
The pendulum now ſwings a little farther on the weſt ſide of O. than 
on the eaſt ſide, The clock faces the north. - 

21 15 1* 7 At q P. M. In the Hogg 
3 1 
4before O riſe 34 30 39 „ 8 
| Pend. now ſwings rather far- 
3 48 49 1 theſt on the eaſt ſide of O. 
Tent 43 
6 49 53 54 1 40 At 84 d M. in the An 44 
7 At 1h P. M. in the tent 25, in the air 26. 
8 28 at 104 P. M. ther. in the tent 23. 
0 , Pend. ſwings 8“ more on the 
9 R " . LS eaſt ſide of O. than on the w. 
10 43 At midn. ther. in the air 25. 
11 50 47 
8 9 5 | E Tent 69 
I2 At 4 P. M. in the { A 
t 
13 42 45 1* 40“ The pend. fwings as on the gth, 
4 23 33 33 
15 33 39 41 
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(Height of the — Height of the 
6) ann inikeck wie ne 
8 93 rar Air 3 Tent Ar * | . 
16 Þ 2 39 37 My 35 The pend. ſwings as before, 
At gh 54 P. M. ther. in the | 2 2 
Sten 
*. . Jg 43 39 
© 18 33 3! 39- 39 | 
. —_ 
W 39 36 At my" F. M. ther. in the * 18 
20 39 10 
40 40 | 
qo! es Me a „ [The pendulum ſwings to the 
— * 3 T 30 T eeaſtward as before 
23 25 23 32 32 3 SEE tp 
24 32 32 43 40 1' 30 Wound up the clock, 
15 3 32 31 30 8 
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Height of the Hei 
. SEED FROAR'L 
June Tent Air 9 
4 93 
F The 
air much altered 
9 80 { pe on being very cool and 


10 At 45 P. M. goat P. M. 80 


N. B. The the is i a 
— is in the ſhade, and in the ſame place it was in laſt 
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XLIV. Extraft of a Letter from Rome, 
zo M. Maty, M. D. Sec. R. S. on the extra- 
ordinary Heats obſerved there this "> 


Summer. 
Rome, Auguſt 27, 1768. 
3 15, S I remember, when Mr. M— 
17 


was here, he ſeemed deſirous to 
aſcertain the degrees of heat and cold; I cannot help 
mentioning the exceſſive heat of this ſummer, which 
is much greater than has been known in Rome for 
many years. Friday, the 19th inſtant, the mercury 
in a well-regulated thermometer according to Fahren- 
Heit's ſcale, expoſed at a North window, where there 
was no ſun and very little reflection, ſtood from ten 
o'clock in the morning until about five in the even- 
ing at ninety-nine. About half an hour after ſun- 
ſet it fell to ninety, and at midnight was fallen to 
eighty-five, where it remained all night. This is the 
hotteſt day we have had, but for theſe three weeks 
paſt at midday the mercury has been always above 
ninety four, and at midnight ſeldom under eighty- 
three, which is the more extraordinary as I do not 
remember to have obſerved any other ſummer above 
eighty- nine at midday, nor above ſeventy-five at 

midnight, Notwithſtanding this great heat, there 
was never a more healthy ſummer at Rome; all the 


© Hoſpitals are almoſt empty. 


James Byres. 
XLV. A. 
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XLV. An eaſy Method of making a PBG Rt 
phorus, that will imbibe and emit Light, | 
like the Bolognian Stone; with Experiments 
and Obſervations; by John Canton, 
M. A. and F. R. S. | 


To make the ProsPHoRUS. 


ALCINE ſome common oyſter 
ſhells, by keeping them: in a 
good coal fire for half an hour ; let the pureſt part of 
the calx be pulverized, and ſifted; mix with three 
parts of this powder one part of the flowers of ſul- 
phur ; let this mixture be rammed into-a crucible of 
about an inch and a half in depth, till it be almoſt full; 
and let it be placed in the middle of the fire, where 
it muſt be kept red hot for one hour at leaſt, and then 
ſet by to cool : when cold, turn it out of the crucible, 
and cutting, or breaking it to pieces, ſcrape off, upon 
trial, the brighteft parts; which, if good phoſphorus, 
will be a white powder; and may be preſerved bj 
keeping it in a dry phial with a ground ſtopple. 
The quantity of light a little of this phoſphorus 
gives, when firſt brought into a dark room, after it 
has been expoſed for a few ſeconds, on the outſide of 
a window to the common light of the day, is ſuf- 


ficient to diſcover the time by a watch, if the eyes 
Vor. LVIIL. X X have 


Read December 22, 
1768. 
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have been ſhut, or in the dark, for two or three 
minutes before. 

By this phoſphorus celeſtial objects may be very 
well reprefented; as Saturn and his ring, the 
phaſes of the Moon, &c, if the figures of them, made 
of wood, be wetted with the white of an egg, and 
then covered with the phoſphorus. And theſe — 
appear to be as ſtrongly illuminated in the night, by 
the flaſh from a near diſcharge of an electrified bottle, 
as by the light of the day. ve 


EXPERIMENT JI. 


Having put ſome of the ſame parcel of the phoſ- 
phorus into two glaſs balls, and ſealed them hermeti- 
cally; I placed one of them on the outſide of a 
window facing the South, that it might be very 

much expoſed to the direct rays of the Sun, where it 
remained from the 25th of December 1964, to the 
25th of December 1765. The other was kept 
during the ſame time in darkneſs. After this, they 
were both expoſed to the light, and carried into a dark 


room together; where the phoſphorus in each ap- 
peared equally bright. 


EXPERIMENT II. 


Some of the phoſphorus finely powdered, being 
put into a glaſs ball, with as much water as would 
make it adhere to the glaſs, ſo as to cover the inſide of 
the ball, which was hermetically ſealed, was found 
gradually to loſe its property of imbibing and emitting 
light, but faſter in ſummer than in winter; ſo that 


al 
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at the end of the firſt year, it could not, in the leaſt, 


be perceived to ſhine, when taken from the ſtrongeſt 
day-light, and carried into a dark room. It was alfo 
obſerved to loſe its whiteneſs by degrees, and to 
become of a very dark colour, eſpecially on that fide 
of it next to the glaſs. Some of the phoſphorus 
which was made to ſtick to the inſide of a glaſs ball 
hermetically ſealed, by means of common fpirit of 
wine, was found after one year to be a little im- 
paired ; but ſome made to ſtick by means of an 
ætherial ſpirit, was found not to be impaired at all. 

According to Doctor Nicholas Lemery (in his 
Courſe of chymiſtry, eleventh edition) the expoſing 
the Bolognian ſtone to the Sun wears it out. But by 
the firſt experiment it appears, that a phoſphorus of 
the fame kind was not hurt by the Sun in twelve 
months. Water, indeed, in the ſecond experiment, 
was found in that time to deſtroy it. Therefore it is 
probable, that what the Doctor imputed to the light 
of the Sun, was cauſed by the moiſture of the air. 


EXPERIMENT II. 


I mixed a ſmall quantity of the phoſphorus with a 
conſiderable quantity of ſpirit of wine in one glaſs ball, 
and with æther in another, and ſealed them hermeti- 
cally. When the balls were ſhook, each of the 
fluids appeared like milk ; but the phoſphorus would: 
ſoon ſubſide when the balls were at reſt, and leave the 
ſpirit of wine and æther quite clear. After ſome 
months, the ſpirit of wine was found to be tinged with 
yellow; but the æther, to this time, remains un- 
altered. By ſhaking the balls while they are expoſed 

X X 2 to. 
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to the light, the whole of the fluid in each, will 
appear luminous when carried into a dark room. 
The æther gives as much light now, as it did at firſt ; 
but the ſpirit of wine a little leſs, 


EXPERIMENT IV. 


I expoſed the dry phoſphorus, in one of the glaſs 
balls mentioned in the firſt experiment, to the light of 
the day, by holding it on the outſide of a North. 
window about half a minute ; after which it was kept 
in darkneſs for two days and a half, and was then 
found to ſhine, by putting the glaſs ball that contained 
it into a baſon of boiling water. On the morrow it 
was expoſed to the light again ; and after it had been 
kept four days and a half in the dark, it gave light 
when put into boiling water, though not ſo much 
as before. In ſummer, I find, it will not give any 
light by the heat of boiling water after keeping it 


fifteen days ; but in winter, it will afford a little, after 
keeping it a month. 


ExXPERIMENT V. 


The phoſphorus in each of the two glaſs balls men- 
tioned in the firſt experiment was illuminated at the ſame 
time and to the ſame degree, and carried into a dark 
room. One of the balls was immediately put into a 
baſon of boiling water, and thereupon the phoſphorus 
in it became much brighter than that in the other, 
and continued fo for a ſhort time, but parted with its 
light ſo faſt, that in leſs than ten minutes it was quite 
dark. The other phoſphorus ftill gave a conſiderable 

| | degree 
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degree of light, and remained viſible for more than 
two hours after, when even the heat of the hand 
would plainly increaſe its light. 2 
Bolognian phoſphorus is faid, by Lemery, and alſo 
by Muſſchenbroek *, to imbibe leſs light when hot 
than, when cold, as it appears leſs bright when carried 
into a dark room. But this appearance may be 
. cauſed by its parting with the light it has received 
faſter When in the former ſtate, than when in the 
latter, according, to the laſt experiment ; as it muſt 
loſe more when' hot, thin when cold, Uuring the time 
of conveying it from the place where it takes the 
tight,” to à place dark enough to obſerve it in. And 
this ſeems to be the cauſe alſo, why Bolognian phoſ- 
phorus never appears fo bright after it has been 
iuminated, and conſequently in ſome meaſure 
heated, by the direct beams of the Sun, as after it has 
only been expoſed, in the ſhaded open air, to the 
common light of the day. 


E H BEI 'vy | 
ExeerIMEnT VI. 


The balls uſed in the laſt experiment were kept in 
the dark for two days after, and then each at the ſame 
time was put into a baſon of boiling water in a dark 
toom; that which had parted with its light in the hot 
water before, was not viſible ; but the other appeared 
luminous for a conſiderable time. : 

When the phoſphorus has once loſt as much of the 
light it had received, as the heat of boiling water will 


* See his Introdudtio ad Philsſophiam Naturalem, 5 1699. 
Sec alſo & 1704 and 1686. | | 90 


cauſe 
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cauſe it to part with, it has never after been ſound, if 
kept in darkneſs, to give any more light by that 
degree of heat. But if it be expoſed again to the 
common light of the day, the experiments may be 
repeated with the fame ſucceſs as before. This has 
frequently been done, with ſome dry phoſphorus in 

laſs balls which have been hermetically ſealed about 
— years, without the leaſt injury to the phoſphorus; 
as it appears to be as good now as it was at firſt. 


ExPERIMENT VII. 


Let one end of a bar of iron of about an inch ſquare, 
or a poker, be made red hot, and laid horizontally in 
a darkened room, till by cooling it ceaſes to fhine, 
or is but barely viſible. Then bring a little dry 
phoſphorus, which has been expoſed to light in a 
glaſs ball hermetically ſealed, as near the hot iron as 
poffible, by holding the ball in contact with it; and 
the phoſphorus, though inviſible before, will in a few 
ſeconds begin to ſhine; and will diſcharge its light 
ſo very faſt as to be entirely exhauſted of it in leſs 
than a minute; and then will ſhine. no more by the 
fame treatment, till after it has been expoſed to light 
again. By this heat, light received from a candle, or 
even from the Moon, may be ſeen ſeveral days after. 
And phoſphorus that will afford no more light by the 
heat of boiling water, will ſhine again by the heat of 
the iron. By this heat alſo, phoſphorus which had 
been kept in darkneſs more than fix months, was 
found to give a conſiderable degree of light. 

It was the opinion of the great Sir Iſaac. Newton, 
that the rays of light are very ſmall bodies emitted 
from 
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from ſhining ſubſtances, and not motion propagated 
through a fluid medium ; for ſeveral reaſons which he 
has given in his Opticks. Notwithſtanding which, 
it has been urged fince his time, that light is nothing 
but a repellent fluid put into very violent vibrations. 
Now it appears impoſſible, to me, at leaſt, if light be 
nothing but motion propagated through a fluid medi- 
um, and not particles emitted from the luminous 
body, to account for the phenomena in the fifth, 
ſixth, and ſeventh experiments. That a ſubſtance 
ſhould either give light or not, when its parts are 
agitated by the ſame degree of heat, according as it has, 
or has not been expoſed to light, for a few ſeconds of 
time, more than fix months before; ſeems plainly to 
indicate a ſtrong attraction between that ſubſtance 
and the particles of light; by which it keeps many 
of them, in the common heat of the air, a long time, 
if not always: for the light the phoſphorus gives by 
being heated to a certain degree appears to be cauſed 
by its throwing off adventitious particles, and not by 
any of its own ; fince its light will decreaſe and be en- 
tirely gone, before the phoſphorus will be hot enough 
to ſhine of itſelf, or to emit particles of light from its 
own body. I 

A writer againſt the Newtonian doctrine of light 
is preſſed with a great difficulty, and aſks, if it be 
poſſible that a particle can move ſo far as from the 
Sun to the Earth, and not frequently impinge upon 
other particles, when, he ſays, every part of ſpace 
muſt contain thouſands of them ? But this difficulty 
will nearly vaniſh, if a very ſmall portion of time be 
allowed, between the emiſſion of every particle and 


the 


7 
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the next following in the ſame direction. Suppoſe, 
for inſtance, a lucid point of the Sun's ſurface to emit 
1 50 particles in one ſecond, which are more than 
ſufficient to give continual light to the eye, without 
the leaſt appearance of intermiſſion; and then the 
particles, on account of their great velocity, will be 
behind one another more than 1000 miles, 'and leave 
room enough for others to paſs, in all direCtions. 


. — : — 
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XLVI. Aſtronomical Obſervations made at 
Swetzingen, in the Years 1767 and 1768; 
extracted from ſeveral Letters written 10 
Charles Morton, M. D. Sec. R. F. and 

. one to the late Earl of Morton. By Father 


Chriſtian Mayer, F. R. . Arena to 
the Ele&or Palatine. 


Illuſtriſſimo ac celeberrimo Viro ac Domino D. Ca- 
rolo Morton, Societatis Regiz Londinenfis Secre- 


tario, ac ejuſdem Synedro, et Academiarum Petro- 


politanæ et  Cplarco-Leopoldine Socio, &c. 
_ > —_ 


Chriſtianus Mayer S. J. S"i Elect. Pal. Aſtron. cul: | 


demque Societatis * Lond. et Inſtit. Bononi- 
enſis Socius. 


Read Dec. 23, U AM tibi mitto obſervationem 

80285 0 eclipſis lunaris, die 3 Jan. hujus 
anni, in ſpecula electorali Schwetzingenſi a me factam, 
jam velim ita accipias, ut ſi qui ſint defectus in ea 
commith, eos non tam mihi quam tempori parum 
faventi tribuendos putes: paucas enim, quas vides, 
politiones micrometri, e nubibus fere piſcari opor- 
tuit, vix ſemel luna nec nifi prope finem meliori luce 
refulgente; ob quam cauſam maculæ nullius immer- 


Gonem aut emerſionem certo notare potui. Nihilo- 
Vor. LVIII. Y y minus 
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ominus quantitatem obſcurationis, atque ejus initium 
ac finem bene a me obſervata cenſeo, neque cum 
hanc obſervationem a notis Gallorum et Italorum 
ephemeridibus tantum diſtare video, ubi potiſſimum 
hujus erroris fontem inquiram, num in latitudine lunæ 
an in ejus longitudine, ſatis apud me conſtitutum ha- 
beo: ſuſpicor tamen, eum a latitudine potiſſimum 
repetendum eſſe; fiquidem ſupputatione ex iiſfdem 
Gallorum tabulis a me facta ac diminuta 30“ latitu- 
dine lunæ, quam cl. De la Lande pro tempore op- 
poſitionis invenerat = 44/ 42“ quantitatem obſcura- 
tionis obſervationi omnino conformem reperio, non 
ita tempus verz oppoſitionis, quod tum adhuc, mu- 
tatis varie elementis a calculo ejuſdem De la Lande 
uno alterove minuto diſſidere deprehendi. Obſerva- 
tioni huic adjeci aliquot culminationes fixarum ac 
planetarum, ſolſtitium hybernum proxime circum- 
ſtantes, quas ſcio aſtronomis haud ingratas eſſe ob 
multiplicem uſum comparationum ad perfectionem 
tabularum tendentium, in quibus equidem occurrent 
nonnulla, quæ aſtronomis Anglis maximæ preciſioni 
aſſuetis minus ſatisfaciant; verum vel ex eo, illuſtriſ- 
ſime Morton, facile ipſe intelliges, tecumque intelli- 
gent univerſi periti rerum arbitri, quid mihi deſit, 
quamque difficile ſit, uno quadrante Pariſino mobili 
2 ped. in radio multo plura præſtare. Quis enim, 
cum per diem ejuſmodi quadrante utitur ad capiendas 
ſolis altitudines reſpondentes, ingruente veſpera idem 
inſtrumentum ita in plano meridiani ſemper collocet, 
ut non pluribus ſecundis ab eo ad ortum vel occaſum 
declinet? Quis culminatione unius fideris labore al- 
titudinum reſpondentium exacte determinata non in 
eandem difficultatem recidat; cum reliquorum ſi- 


derum 


347 


derum aſcenſiones rectas a vero ſitu ejuſdem qtadran- 
tis pendere nihilominus experiatur? Equidem utor 
in eum ſinem meridiano filari ad debitam poſitionem 
plant quadrantis percommodo, fed contingit non raro, 
ut creicente frigore aut calore nulla alia cauſa ſaltem 
mihi manifeſto apparente, quas bene cœpi obſerva- 
tiones, exigua deviatio fili penduli turbet, dubiaſque 
proin reddat altitudines fiderum apparentes. Huic 
quoque malo promptam medelam afferre licet exigua 
clevatione aut depreſſione cochlearum quadrantem 
ſuſtinentium, verum non fine manifeſto periculo de- 
ſtruendi planum verticale. Taceo reliqua inſtrumenti 
hujus vitia: he certe difficultates ſunt tantæ, ut iiſ- 
= colluctari diutius aut non poſſim aut nolim, 
quibuſque nemo citius meliuſque liberare me roteſt 
quam Anglus artifex. 


Datum Heidelbergz, die 
15 Jan. Age 


oa cœleſtes factæ Schwetzingæ in Specula 
Arcis Electoralis, anno 1767 et 1708. 


TABULA MERIDIEI VERI. 
Altitudo limbi ſolis 


apparenter ſuperioris 
Dies anni 1767 et 1768. necdum purgata a re- 
Meridies verus et correctus. fractione et parallaxi, 
h I 71 0. / H 
Das. - 24 in 51,35 16 55 46 5 | | 
23 12 17 23,6* 16 56 20 | Meridiesaſteriſco*no+ 
| SE JF tratiindicant tempus 
2 12 24 456,5 | verum meridiei il- 
3 232 36: 2530 1 lis diet exacte 
4 12 20 $,s altitudines ſolis cor- 
6. 12 36 61 reſpondentes deter- 
„„ 17 51 35 f minatos eſſe. 
1 9 


Y y 2 Notandum, 


Notandum, die 24 Dec. horologium 


in p 
Treſcente, ut adjecta Tabula docet. 
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quietum conſtitiſſe; ob eamque cauſam meridiem diei 1 Ian. nequa- 
quam conſentire cum meridie dieram 22 et 23 Dec. habita nem 
ratione ordinatz accelerationis ; a die vero 1 Jan. uſque ad 6 tum 
incrementum diurnum accelerationis penduli continuo augeri 


reſſione naturali una cum gradu frigoris per illos dies in- 


TABU L A 


Quantitas accelerationis 


Maximus grad. frigoris in Therm. penduli ſupra motum 
Reaumuriano. medium Solis. | 
* » 

Jan. die 1 12,5 infra © Q 11,3 

2 I 3,0 125,5 

3 1555 14,I 

+ 16,0 15.5 

5 18,5 16,9 


Altitudines quædam fixarum tempore vero culmina- 


tionis proxime obſervatæ Schwetzingæ Quadrante 
2: ped. | 


1767. 


Temp. verum. 


h 77 


12 4 20,0 


12 19 41,6 


12 30 17, o 
12 45 37:5 
13 1 29,2 
17 50 52,2 
17 58 14,5 
18 14 25,3 


1 
19 8 59,2 


Altitudines refraQione non purgatz. 


© „* „ 
68 26 47 


54 32 34 
58 47 43 
63 11 34 
63 5 35 


63 14 35 
57 13 © 
24 14 31 
61 31 40 
63 145 
17 14 o 
21 23 59 
25 44 22 


30 42 15 
34 4 55 


Pes Caſtoris, 3 4. 


In 


Caput Andromedæ, & 2. 


Extrema in ala Pegaſi Algen 2. 
In aure Arietis, y 4. 


H Saturnus in media filorum in- 
terſectione medius. 

In pede Pollucis, @ 4. | 

Lucida in tibia Pollacis, 1 3. 

Syrius. | 

genu Caſtoris, & 3. 

In femore Pollucis, J 3. 

In roſtro Corvi, a 4. 

In ala præcedente Corvi, y 3. 

Sidus 5tz magnitud. intenſe ru- 
brum ob limbum ſatis bene 
terminatum cometæ fimile. 

Spica Virginis. 

Limbus apparenter ſuperior N 
Jovis. 


Continuatio 


Continuatio 


3 40 

12 17 23, 6 
5 52 56,9 
7 32 21,0 
11 $2 335 
11 59 40,0 
12 15 3,0 
13 30 18,0 


Dec. 


23 


13 47 56, o 
1768, 25 


Jan. 2 11 4&4 36,5 


11 7 1495 
11 41 5,6 
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54 32 43 
58 47 20 
63 5 48 
63 14 55 
$7 12 55 
16 22 40 


17 
63 6 55 


63 11 22 
24 14 78 


1 15 


præcedentium Obſervationum. 


Meridies ere; 


Algen, y 2 
In aure Arietis, y 4. 
_— — i Hh. 
n pede Pollucis, 
Loa in tibia Pollacis, 73. 
In ſummitate Argonavis, & 4. 
Comitibus duabus ſtellulis. 


In puppi Argonavis, p 3. 


Centrum Saturni. 
Pes Caſtoris. 
Syrius. 


Culminationes Centri Lunæ Schwetzingæ obſervatæ, 


1768. 
7 3 
Mora Tranſitus Lunæ per merid. die 2 Jan. 2 26 
| | 3 Jan. 2 24,7 
Altitudo limbi appa- 
rent. ſuperior, 
Jan. 2 10 52 21,1 65 37 © 
3 11 48 426 64 0 10 
6 14 16 27, 2 52 8 20 
Eodem 20 40 13,8 24 10 3 Centrum Veneris $, 


Hz altitudines eo ſenſu apparentes ſunt, quod ab errore inſtrumenti, ut 
cæterorum ſiderum omnium altitudines, correctæ fint, non item a 
refractione et parallaxi, aberratione, c. Addenda quoque eſt ſemi- 
diameter lunæ pro habenda vera altitudine centri. 


Barometrum die 22 Dec. in meridie fuit 27 dig. 112 lin. veſperi eodem 
die 28 dig. Die 23 = 28 dig. 1 lin. 


| Therm. W die 22 


Die 2 Januarii — 28 dig. 2 8 Dec. mane fait 2 infra o, veſperi 4+ 


. Die 23 mane 6. veſperi 7. circa 
2 — = 74 ; meridiem 5. infra terminum gla- 
; | ciei : de reliquis diebus conftat ex 

ſaperiore Tabula, 


* « 


Notandum, 


7 
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Notandum, culminationes diei 22 Decemb. ſupra recenſitas propiores 
vero eſſe, quam illas diei 23: fiquidem facto calculo inveni caput 
Andromedz à 2, die 22 Dec. culminare debuiſſe hora 55 53 13* 


temp. ver. 1d eſt 26% tardius quam ex obſervatione habui 55 52 47” 1 
veram autem culminationem ipſius Algen die 2 3 Dec. accidiſſe 
5* 53' 39% Tv. qualem obſervaveram 5* 52' 569. Unde patet 
aberrationem plant quadrantis ad ortum pro die 22 Dec. fuiſſe circĩt. 
26 ſecundorum ; pro die vero 23 Dec. eam aberrationem fere du- 
plo fuiſſe majorem ad ortum : dixi fere; quia hac ipſa tempora 
vera culminationum, ut ſint exactiſſima, aberrationis et nutationis 
correctiunculis emendanda forent. 


Obſervationes duarum Immerſionum primi Satellitis 


Jovis, factæ Schwetzingæ, tubo Dollondi, a Chri- 
ſtiano Mayer, S. J. 


Temp. ver. 

, | Wa. ”" 
Anno 1767, die 30 Dec. Satelles I. Jovis videri deſinit 16 58 59 
Anno 1768, die 6 Jan. Satelles I. adhuc apparet 18 48 51 
Diſparuit 18 49 4 


Obſervatio poſterior melior eſt prima, ob cœlum minus vaporoſum. 


Oppoſitio Lunæ ecliptica die tio Januarii, in Spe- 
cula Electorali Schwetzingenſi obſervata, a P. 


Chriſtiano Mayer. 
Tubo 6 pedum micrometrum habente, tempore nubilo. 
Partes 


15 44 29 Penumbraincipit ad partes Lybiz et Arab. Lunz Digiti 
46 9 Eadem fit denſior obſcu- obſcu- 


43 55 Videtur eclipſis eſſe initium ratæ. kati. 

— we de . ͤ — 98 
4 by by ” 990 3 51 
bs "0 - 7 M; „F 
We 7 m " > 1400 5 26 
36 6 1 _ bs Ws =_? 2 
47 48 Maxima obſcuratio obſervata = — 1458 5 40,9 


EMERSIONES. 
17 20 36 — — 2 - 1255 4 $3 
Temp 


5 8 
* — Line Dig. 
cur, 

17 33 32 — — - 1166 4 32 
% ow = = = - - - g6 3-48 
41 24 - — — * 87 3 9 
47 34 * 1 6 ” 726 2 50 
50 19 = — — 672 2 38 
51 41 1 a a — 576 2 16 
$7 32 = * mg 1 474 1 62,3 

18 1 38 — 5 — — 299 1 11, 


18 4 44 Finis dubius 
6 20 Finis certus tubo 6 pedum 
6 53 Idemfinis tuboDollondi ab alio obfervatus 
Diameter lunz toto tempore oblerva= * ' "” 
tionis aſſumpta in partibus circuli o 31 38 
in partibus micrometri 3079 


Porro ex hac obſervatione patet durationem totius 
eclipſis fuiſſe 26 17 25“ eamque optime conſentire 
tabulis Gallicis et Italicis; medium autem eclipſis ex 
obſervatione inventum fuiſſe = 4* 57* 40”, quod ex 
tabulis De la Caille debebat apud nos eſſe 5* 30 217; 
ex calculo De la Lande 5 1' 1” ; ex ephemetidibus. 
Bononienſ. 5* 2* 28!”; quantitatem obſcurationis 
a me ex obſervatione inventam 5 dig. 417 que 
ab aſtronomis Pariſinis ſupputata eſt 4 dig. 52 
a Bononienſibus 4 dig. 53“. 


Immerſiones Satellit. Jovis Swetzingæ obſeryate, 
: Menfi Martio, 1768. 


Temp. ver. 

| h / ul 
Martii 8 Satelles I. N obſcure adhue apparet = — = 17 17 © 
Idem omnino diſparet — = = = — 17 17 18 

9 Satelles II. obſcurius adhuc apparet = = = 14, 16 17 
Idem omnino diſparet = = - = = — 14 16 37 
9 Satelles III. obſcurius adhuc apparet — — 14 21 18 
Idem omnino difparet = = - =- — - 14 22 6 
10 Satelles L adhuc obſcure apparet — —- — 11 46 55 
dubie apparet — — — — = 11 47 © 
omnino diſparet = = — = ) 11 47 15 
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Marti Saule I. luce imminuta. lmbum Nis ; 
* _ tangere videtu = = =,.- = } 75 38 25 
Idem omnino diſparet—ʒ - —- - 15 38 34 
46 Satelles I. obſcurius adhuc apparet - - 1 7 35 
ko omnino diſparet —. =' = = = 10 7 45 
27 Satelles II. obſcurius hee apparet = = = 8 43 4 
-  _ JIdem omnino difparet = -.- - -— = 8 44 8 
Aprilis 11. Satelles I. prope limbum Auftralem Jovis 1 26 


Omnes hæ enden noto tibi tubo Dotlondi 
Schwetzingæ factæ ſunt, cœlo præter morem puro, 
ſtatu penduli et pridie et ipſo plerumque obſervatio- 
nis die per altitudines ſolis reſpondentes penitus ex- 
plorato, atque inde deducto tempore medio ob va- 
riationem declinationis ſolis correctæ, faſciis Jovis 
ſemper apparentibus, et, ut æſtimare poteram, ſub 
angulo ſex vel ſeptem graduum ad axem majorem 
Jovis inclinatis ab ortu in occaſum, alter enim axis 
minor fere directionem verticalis a Borea ad Auſtrum 
plus minus pro varia Jovis altitudine conſtanter ſequi 
videtur, quam quidem compreſſionem figuræ Jovi- 
alis evidenter obſervavi, nunquam tamen melius, 
quam die 26 Martii, quo prope marginem Jovis au- 
ſtralem paulo ante immerſionem, maculam præterea 
rotundam ſitu inter ortum et occaſum fere mediam in 
parte, ut dixi, diſci Jovialis auſtrali clare vidi. 


Conferendo 
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Conferendo Immerſiones ſupra dictas cum epheme- 


ridibus De la Lande maxima differentia oritur, ex 
illa 10 Martit: nempe, 


ferentia noſtrorum meridianorum Pariſios inter et 


Sed babita ratione immerſionis diei 11 April. dif- 
Schwetzingam ex facta cum ephemeridibus colla- 26 30 
tione orituun — — = — = — — — — 

Differentia immerfionum et emerſionum — = = 1 48 

Cujus dimidium —- — —- —- — —- —- — - 0 54 

Additum priori determinationi — — — — 24 42 


Producit differentiam meridianorum -  —-. - — 35 36 


Illoftrifimo et excellentiſſimo Domino, Domino 
Comiti de Morton, Societatis Regie Londinenſis 
Præſidi digniffimo, . &c. &c. 

2 © Bs. 

Chriſtianus Mayer 8. J. Societatis Regiæ Londi- 

nenſis et Inſtit. Bonon. Socius. 


Heidelb. Jul. 20, 1768. 
UBJUNGO quod ex nupera eclipſi totali 


lunæ diei 29 Junii mihi inclementia cali fecit 
reliquum. Calo omni ſpiſſis nubibus conſtanter 
obducto, luna non niſi paulo ante totalem ſui immer- 
ſionem horizonti proxima apparuit, quo tempore tres 
ſequentes poſitiones tubo dioptrico ſexpedili micro- 
metro armato capere potui. 


Vol. LVIII. 2 2 Anno 
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Anno 1768, die 29 Junii. 


2 


Tempus verum. Partes lucidæ lun. Partes micrometrĩ. 
3 r 
CC 
JJ M 3 7, Coon ba Foe  þ 
. 8 7 345 


35 39 34 


Ex his aſſumpta diametro horizontali 'lunz 31 4, et), „ „ 
motu horario lunz a ſole 30 11”, invent initium hujus 

eclipſis ad meridianum Schwetzingenſem proxime acci- { '+ 39 2. 
diſſe FTF W., =, as $14 
Totalem immerſionem lune 3 


Ke roduficur falta eee 

t 10ne mer! um Lu __ EIT 8 

ſem ſpecule domeſticz cl. D. Short „ 

Et pro immerſione totali — — —- — — 15 125 44 
Quod fi aliqua ratione obſervationibus illinc factis conſentiat in tanta 


* 


27T0 Wis p o abs 2 
Emerfiones aliquot Satellitum Jovis obſervatæ Schwet- 
_  zing= tubo Dollondi 10 ped. anno 1768. 

Die 27 Maii ccelo ſereno . 
Satelles III. omnino mihi ex oculis evaneſcit ſea immergitur 10 27 26 
Eadem nocte Satelles I. obſervante fer®* principe Wil- I. 
helmo de Gelnhauſen, emergere videtur 1 9 
Die 3 Junii emerſio I* Satellitis a me obſervata inter nubes 13 5 5 
Die 5 Julii emerſio Ii Satellitis cœlo ſereno ab alio, me 

abſente, obſervata 3 


Hæc ultima obſervatio ab homine juvene exercitato 
facta, cœlo ſereno, longe præferenda eſt illi die 3 Junii 
a me factæ, Jove fere inter atras nubes per vices in- 
cedente. 


Chriſtianus Mayer, 8. ]. 


XLII. Ohr- 


Laar 


XLVII. Obſervations of the Tranſit of Venus 

over the Sun, and the Eclipſe of the Sun, on 

June 3, 1769; made at the Royal Ob- 

ſervatory. By the Rev. Nevil Maſkelyne, 
B. D. F. R. S. and Aſtronomer Royal. 


Read June 15, F” HE weather, which had been 

769. cloudy or rainy here, with a ſouth 
wind, for the greateſt part of the day, began to clear 
up at 4 o'clock in the afternoon, the wind having re- 
turned to the weſt, the ſame quarter in which it had 
been the afternoon before, which was remarkably 
fine and ſerene, though it changed early in the morn- 
ing preceding the tranfit. Towards the approach of 
Venus's ingreſs on the Sun, the ſky was become 
again very ſerene, and ſo continued all the evening; 
which afforded as - favourable an obſervation of the 
tranſit here as could well be expected, conſidering 
that the Sun was only 7* 3“ high at the external, and 


4* 3 at the internal contact. I obſerved the ex- 
ternal contact of Venus at 7* 107 58” apparent time, 


with an uncertainty ſeemingly not exceeding 5; 
and the internal contact, by which I mean the com- 
pletion of the thread of light between the circum- 
ferences of the Sun and Venus, at 7* 29/ 23“ appa- 
rent time, with a ſeeming uncertainty of only 3”; 
for ſo long was the thread of light in forming, or 
the Sun's light in flowing round and filling up that 
part of his circumference which was obſcured by 

L 2 2 Venus's 


: 
| 
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Venus's exterior limb. Nevertheleſs, I would not 


hence infer, that obſervations made by aftronomers in 


diſtant places ſhould agree together within ſuch nar- 
row limits; for I know they will not even in the 
ſame. place, and that a difference in the 1kill. or 
ju” nent of the obſervers, in the teleſcopes, and 
perhaps in ſome other little circumſtances, not eafily 
diſtinguiſhed, may produce much greater diſagree- 
ments, eſpecially if the Sun be low, as it was here; 
in like manner as in obſerving the eclipſes of Jupiter's 
fatellites, the immerſion or emerſion;thall often ſeem 
inſtantaneous, or nearly ſo, equally to two obſervers in 
diſtant places, and yet the abſolute times of the obſerva- 
tions may differ a minute of time or more from each 
other, owing to the difference of teleſcopes, weather, or 
other circumſtances. Indeed, in the preſent. caſe, the 
limit of differences is certainly much narrower; but 
what it is I ſhall not at preſent venture to ſuggeſt, as 
that may better be done when all the obſervations 
that ſhall have been made of the tranſit are collected 
together. The teleſcope which I uſed was an ex-. 
cellent reflecting one of two feet focus, made by the 
late ingenious Mr. Short, and is the ſame with which 
the laſt tranſit was obſerved here by Mr. Charles 
Green. I applied the magnitying power of 140 
times, and uſed ſmoaked glaſſes to defend the ſight, 
which are much preferable to black or red glaſſes, 
as ſhewing the objects more diſtin, and being much 
more pleaſant to the eye. 

| I ſhall now endeavour to deſcribe, as accurately as 
I can, ſome other phznomena which I noted during 
the immerſion of Venus, and to mention ſome others, 
which by ſome ingenious perſons were expected to 
have 
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have been ſeen, but which I could not diſ- 
cover. 

It had been thought by ſome, that Venus's cir- 
cumference might probably be ſeen, in part at leaſt, 
before ſhe entered at all upon the Sun, by means of 
the illumination of her atmoſphere by the Sun; I 
therefore looked out diligently for ſuch an appearance, 
but could ſee no ſuch thing. 

I was alſo attentive to fee if any penumbra or 
duſky ſhade preceded Venus's firſt impreſſion on the 
Sun at the external contact, ſuch a phznomenon. 
having been obſerved by the Rev. Mr. Hirſt, F. R. S. 
at the former tranſit of Venus, in 1761, which he 
obſerved with much care and diligence at Madraſs, in 
the Eaſt-Indies; but I could not diſcern the leaſt ap- 
pearance of that kind. I would not, however, be 
therefore thought to call in queſtion either Mr. 
Hirſt's diſcernment or fidelity; as I am ſenſible that 
the tremors of the limbs of the Sun and Venus, oc- 
caſioned by the vapours. at the altitude of 76, might 
eaſily obſcure a faint object. 

When Venus was a little more than half im- 
merged into the Sun's diſc, I ſaw her whole circum- 
ference completed, by means of a vivid, but narrow 
and ill-defined border of light, which illuminated 
that part of her circumference which was off the 
Sun, and would otherwiſe have been inviſible. This 
I might, probably, have ſeen ſooner, if I. had at- 
tended to it. I continued to ſee it till within a few 
minutes of the internal contact, and grew apprehen- 
five that it would prevent the appearance of the 
thread of light, when it came to be formed ; but it 
diſappeared about two or three minutes before, " 

we 


ä 
well as I can remember: after which the regularity 
of Venus's circular figure was diſturbed towards the 
place where the internal contact ſhould happen, by 
the addition of a protuberance, dark like Venus, and 
projecting outwards, which occupied a ſpace upon 
the Sun's circumference, which bore a conſiderable 
proportion to the diameter of Venus. Fifty-two ſe- 
conds before the thread of light was formed, Venus's 
regular circumference, ſuppoſed to be continued as it 
would have been without the protuberance, ſeemed 
to be in contact with the Sun's circumference ſup- 
poſed alſo completed. Accordingly, from this time, 
Venus's regular circumference, ſuppoſed defined in 
the manner juſt deſcribed, appeared wholly within 
the Sun's circumference ; and it ſeemed, therefore; 
wonderful that the thread of light ſhould be fo long 
before it appeared, the protuberance appearing in its 
Read, | 

At length, when a conſiderable part of the Sun's 
circumference, equal to i! or a of the diameter of 
Venus, remained ſtill obſcured by the protuberance, 
a fine ſtream of light flowed gently round it from 
each fide; and completed the fame in the ſpace of 
three ſeconds of time, from 7* 29“ 20” to 7 29“ 230% 
apparent time ; and Venus appeared wholly within 
the Sun's lucid circumference ; but the protuberance, 
tho' diminiſhed, was not taken away till about 20“ 
more, when, after being gradually reduced, it diſ- 
appeared, and Venus's circular figure was reſtored. 

An ingenious gentleman of my acquaintance hav- 
ing deſired me to examine if there was any pro- 
tuberance of the Sun's circumference about the point 
of the internal contact, as he ſuppoſed ſuch an ap- 


6 pearance 


[ 359 ] 


pearance ought to ariſe from the refraction, of the 
Sun's rays through Venus's atmoſphere, if ſhe had 
one; I carefully looked out for ſuch a circumſtance, 
but could fee no ſuch thing; neither could I fee any 
ring of light round Venus, a little after ſhe was got 
wholly within the Sun: but, I confeſs, I did not re- 
examine this latter point afterwards, when ſhe was 
further advanced upon the Sun, at which time other 
perſons at the obſervatory ſaw ſuch an appearance. 

How far the ring of light, which I ſaw round 
that part of Venus's circumference which was off the 
Sun, during the immerſion, may deſerve to .be con- 
ſidered as an indication of an atmoſphere about Ve- 
nus, I ſhall not at preſent inquire ; but I think it very 
probable, that the protuberance, which diſturbed Ve- 
nus's circular figure at the internal contact, was owing 
to the enlargement of the diameter of the Sun, and 
the contraction of that of Venus, produced by the ir- 
regular refraction of the rays of light through our at- 
moſphere, and the conſequent undulation of the 
limbs of the two planets; the altitude of Venus be- 
ing only 4* 487, though the Sun's limb was more di- 
ſtin& and ſteady than uſual at that altitude. This. 
conjecture ſeems corroborated by two circumſtances :. 
one is, that Venus's limb, from its farſt appearance to 
the total immerſion, as well as afterwards, was very ill 
defined, and undulated very much; the other is, that 
her horizontal diameter, which I meaſured ſoon after 
the internal contact with an excellent achromatic ob- 
ject-glaſs micrometer, fitted to the two-feet reflecting 
teleſcope, was only 55“, by a mean of eight trials, 
or about 3“ leſs than it ſhould have been, from the 


obſervations made, with the like inſtrument, at the 
tranſit 


* 
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tranſit of Venus in 1761, by Mr. Short, Mr. Canton, 
Mr. Haydon, and Mr. Maſon, when the Sun was at 
a conſiderable altitude; and moſt likely the Sun's di- 
ameter was enlarged in proportion, though it might 
have been difficult to have aſcertained it by actual 
meaſure, had time allowed me to make the experi- 
ment with the ſame micrometer before the Sun en- 
tered into a black cloud near the horizon. 

Six other perſons alſo obſerved the contacts of 
Venus here, and noted ſome other phænomena. 
Their names are, the Rev. Malachy Hitchins, a gen- 
tleman well acquainted with aſtronomy and aſtrono- 
mical calculations, who has made and examined 
many belonging to the Nautical Almanac, and has 
been ſo obliging as to come here and aſſiſt me in 
making aſtronomical obſervations, during the abſence 
of my aſſiſtant, Mr. William Bayley, who is gone to 
the North Cape, by appointment of the Royal So- 
ciety, to obſerve the tranfit of Venus there. The 
others are, the Rev. William Hirſt, who obſerved the 
former tranſit of Venus, in 1761, at Madraſs ; John 
Horſley, Eſq; a gentleman whom I had the pleaſure of 
firſt commencing an acquaintance with during my voy- 
age from St. Helena to England, in the Warwick Eaſt- 
India ſhip, and who then, and in ſeveral voyages ſince to 
the Eaſt-Indies and home again, obſerved and cal- 
culated the longitude from diſtances of the Moon 
from the Sun and fixed ſtars with the greateſt accu- 
racy; Mr. Samuel Dunn, who has had a good deal 
of practice in making aftronomical obſervations, and 
who carefully obſerved the former tranſit of Venus, in 
1761, at Chelſea; Mr. Peter Dollond, whoſe great 
ſkill in conſtructing achromatic and reflecting te- 

leſcopes; 
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leſeopes; and Mr. Edward Nairne, whoſe ſkill like- 
wiſe in the ſame way, and in making all kinds of 
mathematical and philoſophical inſtruments are ſuf- 
ficiently known to the public. 

Mr. Horſley and Mr. Dunn obſerved with me in 
the great room; Mr. Hitchins and Mr. Hirſt in the. 
eaſtern E ; and Mr, Dollond and Mr. 
Nairne in the weſtern ſummer-houſe ; by three 
clocks placed in the reſpective rooms, which were 
compared with the clock in the tranfit room, before 
the external contact, and again after the internal 
contact was paſt; whence the times of the obſerva- 
tions, as noted by the clocks, were reduced to the 
time of the tranſit clock, and thence to apparent 
time. 

Their obſervations, together with my own, are 


given in the following table, as reduced to apparent 
time. 


F fer 
| light com- 
: | —_ pleated, or 
External ſeumferences [the internal nifying 
contact. [in contact. contact. [Teleſcope made uſe of. power. 
hk 08 7 7 „ 5 | _ 
N. Maſkelyne 7 10 58/7 28 3117 29 2392 feet refleftor. 140 
M. Hitchins % 10 5417 28 47% 28 5766 f. reflector. go 
W. Hirſt 7 11 11 — — 29 189 f. reflector, 55 
J. Horſley [7 10 44% 28 15% 29 28jof. achromatic.] 50 
S. Dunn  |7 10 37% 29 28% 29 48033 f. achromatic. 40 
P. Dollond 7 11 19, — —|7 29 20032 f. achromatic. i 50 
E. Nairne 7 11 3oþ- — —[7 29 20/2 f. reflector. 120 


Mr. Dollond and Mr. Nairne uſed teleſcopes of 


their own conſtruction; but they did not wait till the 
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thread of light was formed at the internal contaR, 
but noted the time, when they judged it was juſt 
ready to be formed. The 3+ feet achromatic te- 
leſcopes were thoſe made with 3 object-glaſſes. 

The differences between the different obſervations 
ſeem pretty conſiderable, and greater than I expected, 
conſidering that all the teleſcopes may be reckoned 
pretty nearly equal, excepting the 6 feet refleQor, 
which is much ſuperior to them all; and to its greater 
excellence and diſtinctneſs I principally attribute the 
difference of 26“ by which Mr. Hitchins ſaw the in- 
ternal contact before me; as I can depend upon his 
obſervations. Poſſibly the greatneſs of the differ- 
ences might ariſe from the low altitude of the Sun and 
Venus; and then the like differences would not be fo 
much to be feared in places where the obſervation 
may be made at higher altitudes; otherwiſe the 
ſun's parallax will not be deducible from the tranfit of 
Venus with that accuracy which has been expected. 

The other appearances about Venus, noted by the 
fix obſervers, which they have communicated to me, 
are as follows: 

Mr. Hitchins remarks, that, at the firſt contact, 
though there was a tremulous motion in the Sun's 
limb, yet that part of it which the planet entered 
was very well defined, and the firſt impreſſion of Ve- 
nus appeared to be inſtantaneous, and as a black, 
ſharp point. At the internal coincidence of circum- 
ferences, the fluctuation of the Sun's limb was in- 
creaſed, and the limb of Venus being affected in like 
manner, there was an uncertainty of about 10“ in 
eſtimating the ſaid coincidence ; but at the breaking 
in of the thread of light between the limbs, there was 


not 
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not a greater uncertainty than a ſecond and half of 
time. At the internal coincidence of circumferences, 
the limb of Venus next to that of the Sun being pro- 
tuberant, her vertical diameter appeared to be longer 
than the horizontal one ; but when the Sun approach- 
ed the horizon, and was ſcarce above a degree high, 
Venus's horizontal diameter appeared to be ſenſibly 
longer than the vertical, which was, probably, owing 
to refraction. After the internal contact, there appeared 
a luminous Ring round the body of Venus, about the 
thickneſs of half her ſemi-diameter ; it was brighteſt 
towards Venus's body, and gradually diminiſhed in 
ſplendor at greater diſtances, but the whole was ex- 
ceſſive white and faint. This radiancy round the 
planet ſeemed to him to be greater in Mr. Nairne's 
2 feet teleſcope than in the 6 feet Newtonian re- 
flector. | 

After the ſecond or internal contact, Mr. Hirſt 
left off obſerving with Mr. Dunn's 2 feet reflector, 
and had a fight of Venus in the 6 feet Newtontan re- 
flector, in which he thought he perceived a glimmer- 
ing of light about the upper part of the circumference 
of Venus, or that part of the planet which entered 
laſt into the Solar diſc. | | 

After Venus was got within the Sun's diſc, a light 
a little weaker than that of the Sun, of a purpliſh co- 
lour, appeared to Mr. Horſley, to the left-hand of 
Venus, which is really to the right, the teleſcope in- 

verting objects. This light he ſaw for fix or ſeven 
minutes. | 

From 7* 28' 26” to 7* 287 30“ apparent time, 
Mr. Dunn faw a very faint rim of light at Venus's 
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exterior limb. After Venus was wholly on the Sun, he 
ſaw a faint ring of light ſurrounding her, both with the 
34. feet teleſcope, and Mr. Nairne's 2 feet reflector. 

When of Venus's diameter was entered upon 
the Sun, Mr. Dollond firſt ſaw a light about the ex- 
terjor limb of the planet : this light, during all the 
time of its continuance, - appeared rather reddiſh, and 
in all reſpects like irregular refracted light. After 
Venus was wholly entered upon the Sun, he ſaw a 
faint ring ſurrounding her. 

After Venus was wholly entered upon the Sun, 
and her exterior limb was near one of her ſemi-dia- 
meters diſtant from the Sun's circumference, Mr. 
Nairne ſaw a faint light round the planet, rather 
brighter and whiter than the body of the Sun. 

Fortunately, the weather was as favourable for the 
obſervation of the eclipſe of the Sun, the next morn- 
ing, as it had been the evening before for that of the 
ingreſs of Venus upon the Sun; which is of the more 
conſequence, as the compariſon of it with the obſer- 
vations which may be made of it in the northern and 
eaſtern parts of the world will ſerve to ſettle the lon- 
gitudes of thoſe places, and conſequently render the 
obſervations which may be made there of the tranſit 
more uſeful and valuable. 

I obſerved the beginning of the eclipſe at 186387 54“, 
and the end at 20 237 30“ apparent time, with the 
2 feet reflector, uſing the magnifying power go times. 
And at 19* 297 31” apparent time, I obſerved the 
greateſt eclipſe, at which time I found the remaining 
lucid parts of the Sun 15” 15” with Dollond's micro- 
meter, aſſuming the horizontal diameter of the Sun 
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317 31”, whence the value of the ſcale of the micro- 
meter was determined for the preſent purpoſe.. Hence 
the eclipſed parts of the Sun were 106” 16” or 
68. 11,62 on the northern part of his diſc. 

Mr. Hitchins obſerved the beginning of the eclipſe 
with a 3 feet achromatic teleſcope magnifying 150 
times (the ſame with which Mr. Dollond obſerved 
the contacts of Venus), at 18* 38” 59”, and the end 
of the eclipſe with the 6 feet reflector with the mag- 
nifying power go, at 20h 23 35 apparent time. 
And Mr. Samuel Dunn obſerved the beginning of 
the eclipſe at 18* 397 9“, and the end at 20h 24/ 43” 
with the other 32 feet achromatic teleſcope, magni- 
fying 140 times, the fame with which he obſerved 
the contacts of Venus. Several inequalities in the 
Moon's circumference, feen upon the Sun's diſc 
during the eclipſe, were diſtinctly diſcerned by all of 
us, the air being very clear, and the objects ſtedy. 


The whole ſeries of meaſures of the Jucid parts, which I 


took with the achromatic object glaſs micrometer applied to the 
2 feet teleſcope, was as follows; 


Apparent time. Lucid parts. 


h / 77 I 


19 22 13= == 15 405 


24 21 == = 15 20,5 
26 9g9-=-==-15 20,9 
28 26 —— = 15 15,6 
i 
31 4 — 2 15 16,4 
32 30 —-— 2 15 16,4 
33-19 == = I5- - 3$6 
29 === Is. 24 
„„ 
N n 41 
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P. 7. 1. 10. fer confuſion read concuſſion. 
P. 28. 1.8. fr & * & read f x Qs, 
P. 29. in the _ for 9037975 read 90379755. 
F. 30 L 2. hypothehs read hypotheles. 
Ibid, throug 5 the table, for & read 8. 
5 32. I. 16. for 1759 read 1761. 
175. I. 15. for being any number read z being any number. 
p. 176. I. 4. for "_ read to that. 


P. 179. JI. 18. for > read Z 


2; 
P. 203. I. 24. for FAY thing read thing. 
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Philoſophical Tranſactions. 


For the YE aR 1768. 


A. 


BSORPTION, carried on by lymphatics, p, 

222, 

Acorns, preſerved, by means of wax, in a ſtate fit for ve- 
getation, p. 75. Particulars of the method, p. 77. 
Its ſucceſs, p. 78, 79. 

Aelian, his account of the manner of catching eels in the 
rivers of Italy when frozen, p. 66. 

Aiton, Mr. has raiſed oaklings from acorns covered with 
wax, p. 79. 

Africa, Pinguins found there, p. 94. Differ from thoſe 
of South America by the colour of the legs, p. 99. 


Agrigentum, an ancient city of Sicily, p, 266, A medal 
probably ſtruck in that town, ibid, 
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Algiers, 
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Algiers, method of inoculating the ſmall-pox practiſed 
there, p. 129. | | 

Alps, more eaſily croſſed now than in the time of Anni- 
bal, p. 67. 

America, foſſil bones found there, p. 35. The Pinguins 

in the ſouthern parts, p. 94, 95. 

Appian, corrected by means of a medal, p. 257. 

Arabs, thought to have been the inventors of inoculation, 
p. 129. Have practiſed that operation for time imme- 
morial, p. 145. 

Armenians, practiſe inoculation, p. 145. 

Areas, curvilineal, how computed, p. 173, 176. How 

compared, p. 177. | | 

Aſpes, 4s Mount Veſuvius ſhowered all over Naples, 
and twenty leagues off at ſca, p. . 

Aſtringent vegetable in a peat-moſs, p. 187. 

Aſtronomical obſervations made on the iſlands of St. John 
and Cape Breton, p. 46. Made in different places on 
the laſt tranſit of Venus, p. 120. In ſeveral parts of 
Naples and Sicily, p. 197, 198. Correſponding ones 
at Greenwich, p. 199. By Meſſieurs Maſon and 
Dixon in Pennſylvania, p. 274. 329. By Father 
Mayer at Swetzingen, p. 345. 

Attrafion of mountains probably alters the direction of 


gravity, p. 16. 
Auditory holes wanting in ſeveral animals, p. 195. 


Barrington, Honourable Daines, on the temperature of the 
air in Italy and ſeveral other countries, compared with 
what they were ſeventeen centuries ago, p. 58. 

Baſſora, Inoculation common there, p. 144. 

Bedouins practiſe inoculation, p. 140, 142. 

Bengal, Inoculation has been uſed in that country for a 
conſiderable time, p. 130. #2 
Benvenuti, Dr. Joſeph, of Lucca, his two medical obſer- 

vations, p. 189, 

Bergius, 
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Bergius, Dr. Peter Jonas, deſcription of the Creton Spi- 
catum, p. 132. 
Bevis, Dr. Jobn, on the cold of 1740, compared with 
that of 1768, in London, p. 54. 


Birdi, their lacteal and lymphatic veſſels deſcribed, p. 
218. 


Black Sea, fee Euxire. 

Blue ſubſtance, found in Scotland, p. 181, Mentioned 
imperfectly by other naturaliſts, ibid. Deſcribed by 
Mr. Deuglas, p. 182, 183. Chemically analyſed, p. 
133—186, lts principal ingredients, p. 187. Pro- 
bably tound in all peat· moſſes, ibid. Its uſefulneſs as 


a water- colour, p. 187, 188. Affected by Alkalies, 
i bid, 


Bologna ſtone, a kind of W p. 9. 

Bones of large animals found near the Ohio in America, 
p. 33. And probably the ſame with thoſe which have 
been found in ſeveral other parts of the world, p. 40. 
And in particular with thoſe that come from Siberia, 
p. 44. Adjudged to the elephant by Sloane, Gmelivs, 
Buffon, and Daubenton, p. 35—41. Proved to belong 
to another animal, probably carnivorous, by Dr. Hun- 
ter, p. 37—42. Queries ſeat by his direction to Ame- 
rica, concerning theſe bones, p. 39. 

Berlaſe, Dr. William, his meteorological obſervations, 
made at Ludgvan in Cornwall, for 1767, p- 89, 90. 
Brandiuine River, in Pennſylvania, p. 326. Aſtronomi- 

cal obſervations made in the Forks, ibid. 

Boſcowich, Father, his obſervations on the effects of the 
attraction of mountains, p. 273. 


Bridgwater, in Somerſetſhire, meteorological obſervations 
made at that place, p. 87. 


Buffon, Mr. his account of the foſſil bones found in Si- 
beria, and in North America, Þ. 35. 


Buying the ſmall-pox, a term uſed to ſignify incculation 
in Barbary, p. 129. And at Aleppo, p. 149—143. 
And ellewhere, p. 147. 
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Byres, Mr. on the extraordinary heat at Rome in the 
ſummer of 1768, p. 336. | 


C. 


Calabria, its rivers frozen in the time of Virgil, p. 65. 

Cameleons, ranged by authors under the generical name 
Lacerta, p. 192. Particular ſpecies deſcribed by Dr. 
Parſons, p. 193. 

Canton, Mr. his method of producing priſmatic colours 
from all the metals, by means of electricity, p. 73, 74. 


Phoſphorus made by him, p. 337. Experiments made 
with it, p. 338. 
Carlyle, Dr. his meteorological obſervations at Carliſle, 
for 1767, p. 83—86. 

Caul, Carthaginian name for the iſland of Gozo, p. 238, 
2.39. 

Cuban ſtands for the ifle of Gozo, in a MS. of Silius Ita- 
licus, p. 244. 

Chais, Rev. Mr. account of the manner of inoculating 


the ſmall-pox on the coaſt of Barbary, and at Bengal, 
p. 128. | 


Chelſea garden, 50 plants for 1767, p. 227. 

Chronology, queſtion of, ſolved by Mr. Horsfall, p. 100. 

Chyle, tranſparent in birds, p. 2179—221, 

Cobefion, in different bodies occaſions a difference in the 
impreſſions which they receive from hard ones ſtriking 
upon them, p. 23. 

Cold, probably, not ſo great at preſent in Italy and other 
places, as in the time of Ovid, Virgil, Zlian, &c. 
p. 58. Obſerved in London in the year 1740, and in 
1767, by Dr. Bevis and the late Mr. Short, p. 54—57. 
Greateſt of laſt year obſerved by Lord C. Cavendiſh, 
p. 152. At Greenwich, ibid. At Warſaw, p. 151. 
At Stockholm, p. 152. 

Colours, formed by electrical exploſions on metals, p. 70. 


5 Comet, 
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Comet, ſeen at Louiſburg in the iſland of Cape Breton, 
April 7, 1766, p. 50. 
Contacts of Venus with the ſun, obſerved at different times 
by different obſervers, p. 121. Cauſe of this differ- 
ence, p. 122, 123. 


Croton Spicatum, a plant of the Hayannah, deſcribed by 
Dr. Bergius, p. 134. 


D. 


Daubenton, Mr. judges the foſſil thigh- bones, found in 

America, to be the ſame with thoſe of the elephant, 
42. 

* fractions, their uſe, p. 207. Recurring, p. 208. 
How to be computed, p. 209. 

Degree of latitude, meaſured in Pennſylvania, p. 274. 

Degrees of latitude, meaſured in different countries, p. 
327. 

8 of the Veturian family, p. 253. 

Dixon, Mr. employed to ſettle the limits between Mary- 
land and Pennſylvania, p. 270. Meaſures a degree of 
latitude in that province, p. 274. Aſtronomical ob- 
ſervations. p. 342. 

Douglas, Sylveſter, Eſq; on a blue ſubſtance found in a 
peat-moſs in Scotland, p. 181. 

Druſi adopt inoculation, p. 195. 


E. 


Ears of wheat, encreaſed by the diviſion of the young 
plants, p. 204. 
Eaſter- day, the 22d of March, the ſooneſt time that it can 


ever happen, p. 100. This will not happen before 
1818, ard after that time not till 2285, p. 10g. 


Eclipſe of the Moon obſerved in Pennſylvania, p. 328. 
Of the Sun obſerved at Greenwich, p. 364. 


B b b 2 Electricity, 
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Electricity, its effect in producing coloured rings on the 
ſurface of pieces of metals, p. 69. - 
Elephants, their jaw-bones deſcribed and figured, p. 43: 
Ellis, John, Eſq; on the preſerving acorns and other 

ſeeds in a ſtate fit for vegetation, p. 74. 

Eruption of Mount Veſuvius, of 1767, the 27th ſince 
that which deſtroyed Herculaneum, p. 2. Foretold 
by Mr. Hamilton, p. 4 

Euxine, or Black Sea, ſeen by Ovid covered with ice, p. 
60. And deſcribed in the ſame manner by Strabo, 
p. 63. This appearance never obſerved by any of the 
modern travellers, ibid, 


F. 


Falkland iſland, near the Streights of Magellan, is the 
place where Patagonian Pinguins were found, p. 94. 
Farley, Mr. James, his letter to Dr. Donald Monro, on his 
trials of the quaſſi root in fevers, p. 81, 82. 

Farr, Dr. William, his meteorological obſervations at 
Plymouth, p. 1 36. 

Fiſh, ſuppoſed not to have lymphatics, p. 222, 223. Have 
been found to have them, p. 224. 

Forſter, Mr. I. R. account of a new map of the river Volga, 
p. 214. His own meaſurements, p. 215. 

Fractions. See Decimal. 


G. 


Gaulos, ancient name which the Greeks gave to the iſle of 
Gozo, p. 236. 3 | 

Georgia, inoculation practiſed there, p. 145. And in what 
manner, p. 147. | 

Gooſe, lacteals and lymphatic veſſels traced in this bird, 
p. 218. | 

Gori, his remark on an Etruſcan character, p. 249. N 

020, 
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Gozo, iſle of, near Malta, occupied by the Phenicians in 
early times, p. 238. And afterwards by the Cartha- 
ginians, ibid. Medals of that iſland, p. 240—263. 

Geurdeens, the inhabitants of Byland and Kittis, practiſe 
inoculation, p. 145. 

Greenwich, ſome obſervations from 1762 to 1764, com- 
municated by Mr. Maſkelyne, p. 201. Tranſit of Ve- 
nus, of 1769, obſerved, p. 355. 

Grinders, foſſil found in North America, different from 


thoſe of elephants, p. 37. 
-_ 


H. 


Halley, Dr. his error in determining the places for obſerv- 
ing the laſt tranſit of Venus, accounted for, p. 115, 
116. 

Hamilton, the Honourable William, on the eruption of 
Mount Veſuvius of 1767, p. 1. Makes no doubt but 
that the whole of it was formed like a little mountain, 
which he obſerved daily riſing from the ancient crater, 
p. 3. Went up to the mountain, on ſceing a new mouth 
opened, p. 5. His danger, p. 6. 

Havanna, the croton ſpicatum found there, p. 134. 

Head, extraordinary great one, p. 190. 

Heat, extraordinary at Rome, p. 336. 

Hewſon, Mr. William, his account of the lymphatic ſyſtem 
in birds, p. 217. Has diſcovered the lacteals in a turtle, 
p. 223. And the lymphatics in fiſh, p. 224. 

Holland, Captain, his obſervations on the longitude and 
latitude of the iſlands of St. John and Cape Breton, 

46. 

Horfofl, Mr. James, his application of Dr, Saunderſon's 

theorem for ſolving unlimited equations to a curious 
queſtion in chronology, p. 100. 

Hutſon, Mr. William, his account of the Fifty Chelſea 

plants for 1767, p. 227. | 
Hunter, 
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Hunter, Mr. John, judged the foſſil grinders found in 
North America not to have belonged to elephants, p. 


37. Has diſcovered the ly mphaties in the necks of 
fowls, p. 220. 


Hunter, Dr. William, on the bones found near the river 
Ohio, in America, and ſuppoſed to be elephants bones, 
p- 34. His opinion about the uſe of the lymphatics, 
p. 223. | 


I. 


Januarins Saint, proceſſion of this faint made at Naples 
during the laſt eruption, 


Faw-bones of elephants Iififren rent from thoſe of the foſſil 
{ſkeletons found in North America, p. 42, 43. 


Jews reject inoculation at Aleppo, p. 146. But practiſe 
it at Bagdat, Baſſora, and Paleſtine, ibid. 


Incculation, in uſe on the coaſt of Barbary, p. 129. At 
Bengal, p. 130. At Aleppo, p. 140. In Arabia, p. 
143. In Georgia, p. 144. In Armenia and Syria, 


ibid. In Wales, p. 148. By ſome Turks, p. 146. 
And by ſome Jews, ibid. 


Iren, with an aſtringent ſubſtance, conſtitutes a natural 
blue earth, p. 187. 


Italy, much colder in ancient times than now, p. 65. 
K. 


Kaul, the Phenician name for the iſland of Gozo, p. 138. 


L. 


Lacerta, a comprehenſive genus of animals, p. 192. 
Lacteals, why not eaſily feen in birds, p. 217. How diſ- 
covered in them, p. 219. And in a turtle, p. 223. 


Lampo- 
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Lamponius. See Luponius. 


Landen, Mr. John, his new method of comparing curvi- 
lineal areas, Þ. 174. 

Latitude, degrees of, meaſured from Sobieſchitz through 
Vienna, Gratz, and Varaſdin, p. 15, 16. Unequal, 
probably on account oi the attraction of the mountairs 
of Stiria, ibid. Meaſured in Pennſylvania, p. 274. 

Lava, running over the crater of Mount Veſuvius in ſmall 
ſtreams, p. : Forced its way from different new 
openings, p. 5. Its ſwiltneſs, p. 6. Its depth 70 
feet, and in ſome places its width of near two miles, 
p. 10. Its extent ſix miles, ibid. 

Lemery, Dr. his error with reſpect to the phoſphorus, p. 336. 

Lieſganig, Father Joſeph, his meaſurement of three degrees 
of latitude under the meridian of Vienna, p. 15, His 
account is ſoon to be publiſhed, ibid. 

Ligbt, whether a fluid emitted, or motion communicated, 
P. 342, 343 

Luponius, a general of the Samnites in the Social war, 
P 257. 

Lympbatic ſyſtem, ſuppoſed to be wanting in birds, p. 2 
Diſcovered and deſcribed, p. 218. Method of 2 
monſtrating it, p. 223. Diſcovered in a turtle, and in 
fith, p. 224. 

Iympbatics are the only abſorbents, p. 223. 


M. 


Madec Gwineth, a Welſhman, ſaid to have planted a Bri- 
tiſh colony in America, in 1170, p. 96, 97. 

Mallet, Mr. of Upſal, is to go to Pello, in Lapland, to 
obſerve the next tranſit of Venus, p. 108. 

Malta, Punic medals found in that iſland, p. 235. 

Malteſe medals, why fo called, p. 235. 

Mammcul h, fabulous animal of Siberia, p. 35. Probably 


the ſame with the pteud-elephant ſuppoſed to have been 
in America, p. 45. 


Man, 
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Man, ſurpriſingly recovered from a fever, p. 189. 
Map of the Volga, p. 214. 


Marbles and precious ſtones, probably the produce of 
volcanos, p. 12. 


Mars, when and how its menſtrual parallax is to be ob- 
ſerved, p. 162. 

Maryland, limits between that province and Pennſyl- 

vania ſettled by Meſſicurs Maſon and Dixon, p. 270. 

NMaſtelyne, Rev. Mr. his introduction to two papers of 
Mr. Smeaton, p. 154, 155. Communication of aſtro- 
nomical obſervations made at Greenwich in 1762, 1763, 
and 1764, p. 201, Introduction to the account of the 
meaſure of a degree in Pennſylvania, p. 270. His de- 
duction of the length of the degree from the obſerva- 
tions of Meſſieurs Malton and Dixon, p. 323. Ob- 
ſerves the tranſit of Venus, 1769, p. 355- 

Maſon, Mr. employed to ſettle the limits between Mary- 
land and Peonſylvania, p. 270. Meaſures a degree of 


latitude in that province, p. 274. Astronomical ob- 
ſervations, p. 326. 


Mayer, Father, his aſtronomical obſervations at Swetzin- 
gen, p. 345» 

Menſirual parallax of the fun, what it is, p. 157. How 
to be determined from folar obſervations, p. 158, 159. 
Its quantity, p. 160. Mult be more accurately de- 
duced from the menſtrual parallaxes of Mars and Ve- 
nus, p. 162. The propereſt time for obſerving that of 
Mars, p. 163, 164. And of Venus, p. 165. May 
be determined within a 24th part of the whole, p. 163, 

3 | 

1 its tranſit over the fun, in 1743, obſc rved at 
Naples, p. 199. 

Meſenteric glands, are not to be found in birds, p. 221. 
Nor in turtles, p. 223. 

Meteorological obſervations, made at Bridge water, for 1767, 


p. 87, 88. At Mountſbay in Cornwall, p. 89. At 
Plymouth, p. 136. 
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Method of obſerving the heavenly bodies out of the- meri- 
dian, p. 170. 

Miller, Mr. Charles, his experiments on the ſowing of 
wheat, p. 203. | 

Mithra, the god, on Punic coins, p. 243, 244. 

Monro, Dr. Donald, on the good effects of the quaſſi root 
in ſome fevers, p. 80. 

Moon, its mean diſtance from the earth to be concluded 
from the tranſit of Venus, p. 32. Its relative gravity 

not ſufficiently determined, p. 158, 159. Eclipſed | in 
Pennſylvania, p. 331. 

Motion, its doctrine depends upon the computation of 
curvilineal areas, p. 174. 
Mouſſol, inoculation publicly proclaimed there, p. 144. 
Mountain, little, formed within the ancient crater of Mount 
- Veſuvius, p. 2. Its height of 185 French feet, p. 3. 
Drawings of it made from time to time by Mr. Ha- 
milton, p. 3, and 14. 

Mountsbay, in Cornwall, meteorological obſervations made 
there, p. 89. 

Murdoch, Dr. Patrick, on the connexion between the 
parallaxes of tun as moon, their denſities, and diſturb- 
ing forces on the ocean, p. 24. 


N. 


Naples, alarm in that city occaſioned by the laſt eruption 
of Mount Veſuvius, p. 7. Topographical map of the 
kingdom preparing, p. 196. 

Newton, Sir Ifaac, his diſcoveries on the colours of bo- 
dies, p. 68. His opinion on light, p. 339, 340. 


O. 


Oaks raiſed from acorns preſerved in wax, p. 79. 
Vol. LVIII. C oc Oaks, 
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Obio, ſkeletons found ne ir that river in North America, 


P. 35. | 
Ofiris, worſhiped by the Phœnicians in Malta, p. 262. 
Ovid, his deſcription of the exceſſive cold on the Euxine 
ſea, p. 59. | 


P. 


Paſtum, an ancient city in Lucania, p. 246. Its noble 
ruins, ibid. Etruſcan medal of that city, p. 247. 
Struck about the time of the Social war, p. 250. 

Parallax of the ſun determined from the obſervations of 
the laſt tranſit of Venus, p. 107. Menſtrual parallax, 
what it is, p. 157. | 

Parallaxes of fun and moon, their connexion, p. 29. 

Parſons, Dr. James, his account of a particular ſpecies of 
cameleon, p. 192, 

Paſſeri, Signior, his opinion about a medal of Pœſtum 
confirmed, p. 246. His miſtake in decyphering one 
of the letters, p. 248. | 

Pennant, Thomas, Eſq; on the different ſpecies of the 
birds called Pinguins, p. 91. 

Pennſylvania, degree of latitude meaſured in that province, 
p. 272. Advantages of the ſituation, p. 273. 

Percuſſion, force of, whether proportioned to the velocities of 
bodies in motion, or to the ſquares of theſe velocities, p. 

17. Falſe reaſonings of the reſpective ſupporters of 
theſe opinions, p. 18, 19. Experiments made in order 
to account for the diverſity of appearances, .from the 
nature and degree of coheſion, p. 20—2 3. 

Phoſphorus imbibing light like the Bolonian ſtone, p. 337. 
Is not worn out by being expoſed to the ſun, p. 338. 
But is ſo by water, ibid. Imbibes light from the 
moon, p. 342. 

Planman, Proteſſor Andrew, on the determination of the 
ſolar parallax, from the obſervations of the laſt tranſit of 
| | Venus, 


Venus, p. 107. He is to go to obſerve the next tranſit 
at Cajaneburg, p. 108. | 
Plymouth, meteorological obſervations made there, p. 136. 
Pinguin, the Patagonian ſpecies deſcribed by Mr. Pen- 
nant, p. 3 Are only found in ſouthern latitudes, 
p. 94. The leſſer ſpecies deſcribed, p. 97. The red- 
footed pinguin, p. 98. All theſe ſpecies are of a dif- 
ferent genus from the bird called Penguin in the north 
parts of Europe and America, p. 99. 
Priefily, Dr. Joſepb, on rings conſiſting of all the priſma- 
tic colours, made by electrical exploſions on pieces of 
metal, p. 68. | 
Punic character on Malteſe medals, p. 235. 


Q. 


Duadrupeds, the lacteals eaſily found in them, p. 217, 
Quaſſi root, good in fevers, p. 80, 81. 


R. 


Rain water, probably contained within the bowels of 
Mount Veſuvius, p. 7. Diſcharged from Mount Et- 
na, p. 8. | 

Regiomontanus, the inventor of decimal fractions, p. 207. 


Richardſon, Dr. William, on the force of percuſſion, p. 17. 


His experiments made with clay on that ſubject, 
p. 2025. 

Robertſon, Mr. John, on the theory of circulating decimal 
fractions, p. 207. 

Rome, great hears in that city, p. 336. 

Royal Society, the Council ef, ordered a degree of latitude 
to be meaſured in North America, p. 272. 

Ruſſell, Dr. Alexander, was, informed. at Aleppo, that 
inoculation was practiſed by ſome of the Bedouins, 


a Coe 2 Ruſſell, 
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Ruſſel, Dr. Patrick, his account of inoculation in Ara- 
dia, p. 142. 


8. 


Samnite Etruſcan medal explained, p. 253. 
Short, Mr. James, on the cold of 1740 compared with 
that of 1568 in London, p. 55, 36. 
Siberian bones, probably the ſame with thoſe found in 


North America, p. 44, 43. Different from thoſe of 
elephants, Ibid. 

Smeaton, Mr. John, on the menſtrual parallax arifing 
from the mutual gravitation of the earth and moon, 


p. 156. Deſcription of a new method of obſerving 
the heavenly bodies out of the meridian, p. 170. 


Smoat from Mount Veſuvius reached to the iſland of Ca- 
prea, 28 miles off, p. 5. Covered it entirely during 
the laſt eruption, and ſpread over Naples, p. 8. Sha- 
dow of it marked on the ſurface of the ſea, p. 11. 

Sticks thruſt into the crevices of the lava, long after 
the eruption, took fire immediately, p. 10. 

Stockholm, cold moderate laſt winter in that city, p. 152. 


Stones, ſhot up from Mount Veſuvius to the height of 


1000 feet, p. 3. 

Swetzingen, aſtronomical obſervations made there, p. 
345 

Sinton, the Rev. John, his interpretation of a Punic 
coin of the iſland of Gozo, p. 233. Of an Etruſcan 
coin of Pœſtum, p. 246. Of a denarius of the Vetu- 


rian family, p. 253. Of another Punic coin of Gozo, 
p. 261. Of an inedited Punic coin, p. 265. 


T. 


Thoracic duct, double in birds, p. 218-220. 


Time ought not to be taken into the account of the eſti- 
mation of the force of percuſſion, p. 18. 


* 


Tomos, 
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Tomes, or Tomi, fuppoſed to be the ſame with the modern 
Temiſware, p. 59. 


Topegraphical map of Naples and Sicily ordered to be 


made, p. 196. 
Tusks, found in North America, have been judged to be 


real ivory, p. 41. Their form 18 — different 
from the elephant's, p. 37. 


Turtle, lacteals and lymphatics diſcovered i in that amphi- 
bious animal, p. 223, 224. 


7 urks, ſome adopt inoculation, p. 144—146. But reject 
it in moſt parts of the Ottoman empire, ibid. 


V. 


Venus, its menſtrual parallax may be obſerved, p. 165. 

Its laſt tranſit obſerved at Naples, Malta, and Ta- 
rentum, Þ. 200, That of 1769 expected to determine 
the parallax of the ſun, p. 127. Obſerved at Green- 

wich, p. 355: 

Virgil, his account of the frozen rivers in Calabria, 

6 

Ul, what is meant by reafonings deduced from that 
my: p. 26—31. 

Volga, river, imperfectly repreſented, p. 215. More 


accurately furveyed, and delineated in a new map, by 
Mr, Forſter, p. 216, 


W. 


— 


Wales, inoculation known there in the laſt century, 
p. 148. 

Wargentin, Mr. Peter, on the temperature of the air at 

| * during the laſt winter, p. 152. 


Warſaw, 
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Warſaw, the greateſt cold in that city, p. 151. Decli- 
nation of the needle there, ibid. 

Watſon, Dr. William, his account of Mr. Miller's expe- 
riments on the ſowing of wheat, p. 203. 

Wheat, common red, ſown and divided by Mr. Charles 
Miller, p- 204. Surpriſing multiplication of one 

grain, p. 205 

Wine, in a ſtate of congelation during the ſtay of Ovid 
at Tomos, p. 61. And deſcribed in the fine ſtate by 
Virgil, p. 62. 


Wolfe, Dr. on the great cold at Warſaw this year, p. 
151. And in 1740, ibid. 


Z. 


Zannoni, Mr. Rizzi, his account of ſeveral aſtronomical 
obſervations made in the kingdom of Naples and Si- 
cily, p. 196. 


The End of the Fifty-Eighth Volunux. 
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